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DR. JOHN GREEN, 

ST. LOUIS, MO. 

Sir — I have taken the liberty of dedicating this book to 
you, and I hope you will accept it as a token of my grate- 
ful esteem and f?*iendship. 

You may, however, ask what motives prompted me to 
write this book, and thus to add one more to the long list of 
manuals on ophthalmology, which the last few years have 
produced. Was there any need of another such manual? 
Or, can this book offer anything new? 

1 confess that I would not have undertaken to write 
this book, had I not been asked to do it. While consider- 
ing the proposition made to % me by the publishers, and look- 
ing again over the excellent English and American manuals 
on ophthalmology by authors like Noyes, Nettleship, Mac- 
namara and others, it appeared to me that, after all, there 
may be , a want which these works do not exactly supply, 
and which I might, perhaps, succeed in supplying. 

I mean that a book on ophthalmology, written solely 
far the general practitioner and his wants, was not among 
them. I mean a book, which the general practitioner would 
really peruse, and not lay aside because overburdened with 
details relating to subjects of little or no use to him; in 
short, a book which would give the general practitioner a clear 
idea of the principles of ophthalmology, together with 
so much only of its practice as he might be reasonably jus- 



vi PREFACE. 

tified in attempting. That such a book might be capable of 
doing a good work, I could not doubt. 

The present volume, then, is not intended for specialists, 
nor does it aim at making an ocidist out of every general 
practitioner. It is, however, intended to serve as a guide for 
the general practitioner, as to when he mag conscientiously 
take upon himself the responsibility of dealing with an eye 
affection, and when he had better not do so. 

I have, therefore, thought it best, on the one hand, to 
give all t/ie information necessary for the undertaking of 
our special work, and on the other luind, to withhold such 
information as would be likely only to lure him into dan- 
gerous paths. I Jvave, furthermore, given most space and 
labor to such subjects as are likely to be of practical value 
to the general medical practitioner. 

Regarding, therefore, the end which I have had in vieio in 
writing this book, you will, I believe, find that it differs 
materially from other existing manuals on ophthalmology. 
If it shall prove acceptable and useful to the class of prac- 
titioners for whom it has been written, my intention will 
have been largely realized. 

Respectfully yours, Adolf Alt, 

1405 Washington Ave., St. Louis, Mo. 

January, 188^. 
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2 * OPHTHALMOLOGY. 

The dara milter after having entered the orbit through the c 
alis opticus and tissura sphenoidal ia spill into two parts, * 
whichservea to form the periosteal cost of the orbit, while f 
other, in the main, forms the dm a antteraheathoflfao optic tterroi 
:m\-'\ B ' apsulc for the posterior parts of the eye-ball, called Ttfhcn's 
captul . Tin- ensheathea about fourdiftlrsnf thee ye hall ami ]■ 
scroua membrane, lined with a layer of endothelial cells. The 
serous .-[iiife, which lies between it and the eye-ball, is colled 
/:,,../(*.> spaa . (See Fig, 1 >. 

In this capsule the ••}-<■ mores very much like a joint in i 
capsule. 

From Tenon's oapsnle a large number of small trabecule! r 
off into the periostiuiu of the orbit. Between these trabecobt 
ties the orbital &X, and in me oeigbborhood of the lachrymal 
gland they contribute to the formation of its firm fibrous capt 
Tiny. furthermore, help to keep the eye- ball and the other c 

tents of the orbit in position. 

Tenon's space can be inflated or injected from the siiIhIiii 
spar.' of i he i nin iii ii i. Bach an injection slams thai ibis spaoe 
ends near the ooraeo-eel*ra] margin, where the tissue of Tenon's 
capsule goea over into the tissue of the ocular conjunctira. 

The external muscles of the aye ball, which must naiiira 
pierce this capsule l" reach their huwrotons in the eclerotio, i 
ceii ■■• it "heath from it. Tie- sheaths of the recti muscles can I 
traced backward into the orbital fat where they are gradually In 
in the perimysium. The sheath of the superior oblique {trochleah 
mnscles reaches to the troohlea, and there join-- the periostea 
that of the inferior oblique muscle hardly reaches as far back ;i 
the orbital adipose tissue ('/■ rtaoh \. 

The layer of the dura mater which forms the peristeum ■ 
the orbit, runs forward to the anterior margins id' that cavitj 
where it passes oyer into the periosteum of the surrounding Irani 
It also give-off a fascial layer for the eyelid-, called 
foacia. Tlie orbital periosteum is, for the most pari, only In 

eoimeiled with (lie buiie. but wherever there U 1111 apertUH 

the orbital walls, and also at the orbital margins, its attach] 
are very firm. 

The ty-h'tl* are originally :> dupUcature of the -km, < 



■ailed 

in it- 

B run 
tenia 

...■ymal 
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ier con- 
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AXATOMY OF THE EYE. 3 

down from the upper and up from the lower orbital margins dur- 
ing foetid life. The part of this fold which lies directly upon the 
eye-ball takes on the character of a. mucous membrane, the p-il- 
p< hriil cimjn net ■''■(/, anil 
forms wilh the ocular con- 
junctiva n cul-de->ac, which 
is called the /brutal of the 
conjunctiva. (See Fig. 2). 
At the freo margin of 
the Ma this mucous mem- 
bruno and the outaneoua 
ouicr surface pass over into 
each other, in the same way 
as they do, fur instance, on 
the lips. The free margins 
of the eye-lids form two 
distinct edges, the inner 
one (toward the eye) sharp, 
the outer one rounded oft". 

When the upper and lower 
eye-lids join each other in 
the horizontal line, they 
form the outer and Inner 

angles of the palpebral 
fissure, (outer and inner 
Benthos), The outer angle 
is sharp :the inner is round- 
ed. Behind the inner angle 
lit* the palpebral fissure lies 
a small reddish, round 
body, called the lachrymal 
amende. It haathestruct- 
ure of the cutis, ami con- 
tains fine hairs anil sebac- 
eous gland?. 

A little outwards from the inner angle of the palpebral fissure 
each Bye-lid shows at the inner edge of the margin a small papilla- 
like elevation with a small aperture at its apex. These elevations are 




Fio, 3. Vertical section through tho eye-Uds 
mill eye-bull. C. Cornea. 8C. Sclerotic. CJ. 
Conjunctiva. F. Fornix of tbeeonjunctlva. 
U. Upper eyelid. I.I. Lower eye-lid. OH. 
Transverse sections through tho bundles of 
tho orbicularis palpebrarum muscle. MO. 
Longitudinal sections through the Meilwimmn 
(tarsal) tflnntls. T. Tarsal tissue. LPS. Le- 
vator pulpchne suncrtorlfi muscle 
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the lachrymal papiUaj the apertures are Die fitobyiMdjwi 

Tim ci His uj' the t-yt Tids i- thin and its hairs arc very tine and 
short. The subcutaneous tissue is very loose and contains no 
fat. 

Between the conjunctival and cutaneous surfaces of the lid 
lie the tarsal tissue, the muscular layer, nerves and blood-ves-el-. 

The t'jrml Hunt, commonly called the tarsal cartilage, I 
close upon the conjunctiva. It consists of di'iw, tendon-like e 
ncctivc taaflue and is really no curtilage. This tarsal tissue, f 
from its surroundings, has a more or less semi lunar Bn&| 
the upper eye-lid its convexity is directed upwards, in the low 
eye-lid, downwards. 

Near the conjunctival surface b number of glands, the Mtfbt 
m win t>r ftir.w 1 1// 1 uu/f, lie embedded in the tarsal tissue. The ori 
fices of these glands are arranged in a row, at the inner edge •-■ 
the free margin of each eye-lid. Their secretion is a tatty sub- 
stance. 

Nearer the outer edge of the free margin of the eye-lid g 
the cilia, tydaeliM, They are short, strong hair-, which arc cur- 
vilinear in form, and are so directed that those of the upper and 
lower eye-lids turn their convexities toward each other. 

The conjunctiva of the eye-lids is closely attached to the tar- 
sid tissue, no submucous layer intervening. Where the tarsal 

tissue ends, Bubmuoooe tissue makes Its ftppearaoce, being vary 

!"<> c .ii;.) of an adenoid character. Tliis is moat prom ml in 

the fornix of the conjunctiva. In this region the surface of the 
conjunctiva is wrinkled and folded, and numerous muciparous 
glands open into it. 

The muscles of the eye-lids are embedded in the loose connec- 
tive tissue on the outer surface nf the tarsal tisane. The moat inf 
portant one inWw/rhinihiri* /"tljn hi" /■•! in. This is a very broad, 
thin muscle, covering lie- whole area of the aye-lids, and reach- 
ing sniiH'what beyond them in all directions. Its three compo- 
nent parts are called the palpebral, the orbital and the 1 
portions. 

Where the upper and lower halves of this muscle join eacl 
other at the outer and inner angles of the palpebral fissure, thM 
form the lltji.oiit.-ntuiii I'O.lp-l'ritlr i.ehrtutitKiitil liitt.rnu.nl. 
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The orbicularis acta As a sphincter muscle, contracting the 
palpebral fientre and closing th.- eye-lid-*. 

At the upper edge and along the whole breadth of the tarsal 
tissue of the upper eye-lid the levator pdlpebrfy guparioru bw 

■Jn is inserted by a broad, thin tendon, This muscle dram the 
upper eye-lid upward and backward into the orbit, and thus opens 
the eye. 

"'•//• ii/})jnni:/irn begins at the fornix und ends ,it the 
runu'u-i:li ral margin ylimlnin corn, it I. Its submucous tUslle is 

tooeely connected with the sclerotic {episcleral tissue)- No 
glands ire found iii the ocnlai conjunctiva, although its epithe- 
lial layer contains numerous mucoid cells. 

The shape of the eye-ball is nearly spherical, and is deter- 
mined by the so-called hard membranes which together cousti- 
outer wall, namely, the sclerotic and the cornea. 

The tderotia consists, like the tarsal tissue, of a dense con- 
Bectrre tissue, the fibres of which are irregularly interwoven, 
ind iiiv held together hy a protoplasmic cementing substance. 
Embedded in this tatter is a system of lymphatic canals, which 
enlarge at intervals and contain large, flat, stellated connective- 
tisslle cells. 

The fibres of the sclerotic run mostly in an approximately 
longitudinal (meridional) direction. Fibres running in a circular 
(equitorial) direction are found in larger quantities oidy around 
the Optic nerve entrance and near the cornco-scleral margin. 

At the optic nerve entrance the sheaths of the nerve become 
merged in the sclerotic. There is no large opening in the latter 
membrane to admit the optic nerve, as a whole, into the eye-ball, but 
nber of small holes, each admitting a bundle of nerve- 
tiliivs. This sieve-like region is called the lamina cribrosaotthe 
-•tiTHiir. The tendons of the external muscles of the eye-ball 
are lost in the tissue of the sclerotic near their insertions. 

The Bclerotic has an endothelial coat on its outer and inner sur- 
fhoe, and is pierced by the ciliary nerves and arteries, and by the 
ticota, with their respective lymph-sheaths. 

At the corneoscleral margin the I issue of the sclerotic, which is 
•i s in er into the transparent tissue of the eor- 
neji. tint in mmIi .1 manner thai tho sclerotic tissue slightly over- 
laps the cornea at its periphery. 
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The cornea consists of fibres of a perfectly transparent modi- 
fied connective tissue, which are regularly arranged in bundles, 
and these again in lamella, which lie man or l«M penile! to each 
other, and are all united by tin: same protoplasmic -cementing 
substance, which is found m the sclerotic. In this substance are 
Q-ndo-Sed the 1 vmjjlirtl ic canals of the comae, which, like the 
lamellae, are more numerous and be oloser together toward Hit' 




10. 3. Meridional Bertton through tho rcirlnn nf the enrneo-*cleral murirln. C. Cor- 
nell. D. riesi'L'im'I'H membrane. B. Bowman's layer. E. Ephlthellal layer. 
Conjunctiva. L[i. LUmmentum ix-ctlrialum. S(". Sonlemm's canal. S. SoleroUo. 
LMt. Ct. Lartre arterial ttrule of thuirlB. CM. Ciliary muscle. 



anterior surface of the cornea. They have, like the sclera 
canals, numerous ampulla-like enlargements (lacuna*), in whirl 
are contained the large, flat, many -branched connective-tissui 
cells of tho cornea* (corneal corpuscles). At the oomeoedeti 
margin this system of canals goes directly over into the b 
system of canals in the sclerotic. 
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Near the outer (anterior) surface the layers of the i'»meii be- 
come mora compact, and finally ooalesee. to form a layer, which 
by its took of cellular elements appears likea distinct hyaline, 
elastic- membrane. This in called Bowman's layvr. At its pos- 
berior surface the cornea ia lined by a thin ritreous membrane 
called .A ■«.■< -i/i. /'.f membrane. This is in Blastio membrane, and 
roUa upon itself, when divided or separated from the corneal 
tisane. 

Upon the anterior surface of Soumutri't layer I i cm the cor- 
neal epithelium. Dtwin.>'« iiir miii-ana is also lined by a single 
layer of endothelial cells on its posterior surface. 

At the corneoscleral margin (See figure 3), where the ocular 
conjmicliva ends, its epithelium g<»'d directly uvrr into the epi- 
thelium of the cornea, and Bowman** layer, together with the 
Bearcat corneal lamella), is split into fibrilhe andbecomesmerged 
in ihe subconjunctival tissue. ])<:sv.nut'n membrane, with the 
adjoining layers of the oornea, is similarly split into fibrillar at 
the periphery of the cornea, and in lost partially in the tendon 
of the ciliary muscle and partially in the iris. On their way these 
fibres furm what is called the tii/nrn, nlma -jn'cthtatum of the iris. 

Between the fibres of this so-called ligament lie a large number 
of cavities, which are called Montana's cavities. These cavities 
communicate toward the outer surface with the canalicular sys- 
tem of the cornea and sclerotic, and with Sehlemm"» canal, ■ 
larger lyinph-canal embedded in the eorneo-sderal tissue; on the 
other side they open into the anterior chamber. 

The corneal tissue contains blood-vessels only at its periphery, 
where a system of loops of capillaries reaches into it for the dis- 
tance of about one millimeter. The arterial vessels which take 
part in the formation of these loops come from the anterior eiliury 
arteries, and anastomose with the blood-vessels ofthe conjunctiva. 
The blood is carried away from these loops by small veins 
which empty it into the episcleral and so into the anterior ciliary 

Hie cornea at its periphery is, furthermore, supplied by about 

er nervous branches which come from the conjunctival 

Mid anterior ciliary nenes. They enter near the posterior sur- 

face of the cornea, and lie in a special system of canals. Soon 
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ni'i.r baring entered the corneal tissue, the Berr o tfbwe lose their 
doable contour, mid the main stems give off branches which soon 
form a network, culled the deep stromu-plexus,. From this plexus 
smaller brunches rise toward the surface of the cornea, split into 
axis-cylinders mid axis-librilhe, ami al'ter luiving formed another 
network under Bowman's layer, called the superficial stronia- 
plexus, they pierce this layer nearly at a right angle, and form n 
third network between the epithelial cells (the intra-cpithehaj 
plexus), and are there lost. (See Fig. 4). 




FtO. 4. BhowJl hem 



Next to the inner surface of the sclerotic lies the in; <>1 tHftt, 
the vascular membrane of the cvc-ball. Although the uveal tract 

consists, in the main, nt' the same lis-ue fvtmi one end to the other, 
it is divided into three distinct parts, the choroid, the ciliary b 
and the im. 

Tin' uveal tract firmly adheres to the sclerotic around the optic 
nerve i 'it I ranee and at the cornea- sclera I margin. Between theal 
two attachments it is slightly separated from the sclerotic by 
the supra-chornidal space. This spurn is traversed by im 

arable fibres going from the uveal tract into the sclerotic and vice 

versa, which thus form a delicate, sjKiugy tissue containing i 
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great many endothelial cells When Ihe choroid is forcibly de- 
tached from the Bclerotic theae fibres arc tore, and the part of 
them which then adheres to the sclerotic baa been called the 
lamina fusea, while the pari adhering to the choroid, is known 
as the lamina, supra-choroidca. In thus spongy tissue the ciliary 
nerves run forward to the ciliary body, after having pierced the 
■clerotic near (lie entrance of the optic nerve. 

'I'll-- choroid proper consists of a loose network of connective- 
tissue fibres, which contains a largo number of stellated pigmented 
and nnpigmentcd cells. The pigmented cells are more numerous 
in the outer two-thirdfl of the choroid, their pigment varying con- 
siderable in tint indifferent eyes. In albinos ii is slightly yellow- 
ish ; in negroes deep brown, or even black, and all intermediate 
shades may he seen in different eyes, corresponding in a general 
way wiili the pigmentation of the skin and hair of the individual. 

In this loose network of connective tissue lie embedded the in- 
numerable blood-vessels of the choroid. The veins which collect 
the blood and empty it into four or six larger trunks, the vena; 
vortJcosu, lie in the outer two-thirds of the choroid. The inner 
third contains the capillaries {chorio-capiUarit). 

The choroid contains, moreover, a large number of nerves and 
ganglionic cells, and some organic muscular fibres. On its inner 
surface it is lined by a thin elastic hyaline membrane called the 
lamina vitrei of the choroid. Upon the inner side of this hyaline 
membrane lies a single layer of large licxagnnal cells, containing 
pigment-granules in the whole body of the cell. This is the pig- 
mentary epithelium layer, which formerly was counted as a part 
of the choroid and later as a part of the retina. Its cells have 
brush-like offsets on their inner surface which enter between the 
cntet segments of the rods of the retina. The retinal purple, a 
substance which gives the outer surface of the retina a purple tint 
daring life, is exuded by this layer, which is therefore to be con. 
sidered as a special glandular organ interposed between the 
choroid and retina. 

Near the firm attachment of the uveal tract to the sclera, at 
Qte oorneo-ecleral margin, the fi inner hreoines snim-what abruptly 
thicker, and thus forms the ciliary body with the ciliary proces- 
ses on its immer surface. This thickening of Ihe uveal tract is 
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especially erased by the presence 
tendon "!' this muscle, by its insertion in th'-<'onn*M-i-leralliaaii*. 
forma ilif firm attachment bi tween the uveal tract and Uw ader- 
otic. The fibres of this muscle, which -A iao-Gke 

backwards and a little inwards in tin I are finally 

lo-t in the choroid. 

There are hro distinct *et> of muscular fibr 
perfidajjy and running in a longitudinal n:< ■ 




*». I Heriaimul *,vri< : n through Itu- cflurt Ix-rtv ..f ■ rcir Bhort-iljhtr.! icfnw*- 
»b«i (TJT-taJJ. Thr ai.ri'>„( !(.■■. i. ..,. I I I I lllllW * ■»■' 
oml i Vount»tu»ii Jinvllon. C. lViio*. 3. 5cl««lo- 1- '»"■ CB ' CUUff 

feat*. 

the other lying more deeply and running in a circular 

■■■ rkin.l prevail* in t-sighted 

th« ll kind predominate:? in chore (far-'.. 

S ft), 
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The ciliary muscle lies embedded in the outer part of (he cili- 
-.try body. It^ inner surface Is covered by file tissue proper of, 
the uveal tract with its vitreous lamina. tTpoathaumereideofthe 
latter ties the thick, dark uveal layer, the continuation of the pig- 
mentary epithelium layer, and farther OB, on the inner -ride of 
Ehlalieeone layer of qylindrioai pells, irhioh B^adoaBy decrease 
in height toward the insertion of the iris. This layer is a con- 
tinuation of the retanal tissue and is called the ciliary part of the 

retina ( (Hfrx ci-lif.wi* rdiiu.i i. 




Fig.". Meridional section through the oil lary body of a very ftuvstphted (short) eye- 
ball. The fltires lit tliv L-illiirj muscle rim hi u very meat -;*«* nt in iin equatorial 
(rin/iilnri direction and in , therefor*, cul tru inversely, by ei>mpnrin(r flgaG and 
■ noticed thai In the far-sighted eyo the distance between ilie cornea and 
ihr« nrlmn ot the iris Is hut small, while! in the short-sighted eye this distance Is 
it. The initials denote the nun parts ol the eye, us they do In Dg. 6. 

On the inner eurfai f the ciliary hotly, we can distinguish 

between its posterior smooth part, the pars nou-plieata, and its an- 
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terior wrinkled put, tho pus plicata. These folds, and wrinkles 
«re caused by small irregular onsets called the ciliary processes 

Tlir.-i- tatter, about seventy in number, project toward the 
axis of tho eye-ball, mid 1'onn B circle or wreath upon the inner 
surface of the globe behind the insertion of the iris. 

The arterial blood-vessels of tho ciliary body come from the 
ai ilerior and the long posterior ciliary arteries; the reins any 
the blood back partly into the conjunctival veins ami partly into 
tin- penaa roxtieosse, 

Tlie ciliary nerves form a Qoaxae ne(work on the inner surface 
of the ciliary muscle and send small branches into it and to the 
iris. 

'II n ■ Ms is inserted into the ciliary body just before the tendon 
of ita muscle is merged in tho corneoscleral tissue, and the plane 
in which it lies forms nearly a right angle with the axis of the 
eye-ball. It forms an adjustable diaphragm across the eye-ball 
and is pierced hy a central owning, the pupil. 

The bulk of the tissue of the iris is the same as' that of (ho 
ciliary body. Near its anterior and posterior surfaces, it becomes 
more dense, however, and consists largely of spindle-shaped cells. 
On its posterior surface it has the darkly pigmented, thick uveal 
layer and on its anterior surface a delicate layer of endothelial 
cells. 

Near the pupillary margin and toward the posterior surface of 
the iris, we find embedded in the iris tissue a ring of organic nius,- 
eular fibres, the tpkinater //«//> f/o\ which, by its contraction, re- 
duces the size of the pupil. Some authors maintain) also, the 
existence of an antagonist muscle, which is said to lie along the 
posterior surface of the iris and to run h) a radial direction; it is 
called the dilator muscle of the pupil. 

Tho arteries of the iris come from a large circular blood-vessel, 
which lies near tin' insertion of the iris into the ciliary body, and is 
formed by the anastomosis of the ciliary arteries. This is called 
the large iris-circle. From this arterial ring branches run toward 
the pupil in a radial direction. Alter having formed another 
ring, the small iris-circle, and just, before reaching the sphiucter 
muscle of the pupil, they form a network of capillaries within the 
fibres of this mn.-do. 
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Tiie veins of the iria run hack, to the ciliary body, and finally 
eraply Ilicir blood into the vencs vortieosre. 

The arteries of the iria have a miieh thicker muscular coat 
than any other arterial blood- vessels of their calibre in the hiuutui 
body. 

The nerves of the iris come from the ciliary nerves. 

Tbooptie nerve when it reaches the sclerotie is enclosed in 
three sheaths. The outer sheath Lh formed by the dura mater 
uud closely applied to and lining this is the arachnoid sheath. 




PlO. 7. Meridional section I hrnutth the region of Ifc 

■be eye-bull i alter ScIimiiIIhi. chun-ini- one- half only. >>. Optic nerve. AC. C«n- 
i™lretliiuluH,ry. VC. I ' nrriLi reUnal vein. Ll\ Luninti crllnwH. PE. Fhyal- 
r iivutlnii, 1, Krrvi'-ntiro layer of tbo reiiim. '-. Oant-'llonlo layer. U. 
..■outer laTor. 4. Inner itrunular layer. 5. Outer molecular layer. 8. 
oiiicrt-'riiiiular layer. 7. Rodnnndeimcs. f. Pigment arj' epithelium. V. Choroid. 
S- Sclerotic. P. Pin muter. A. Arachnoid. D. Dura muter. 

iheaths become merged in the sclerotic as soon as they 
reach it* posterior surface, and do not enter the eye-bull. 
The third or inner sheath is a continuation of the pla mater of 
ll encloses the nerve directly, and also forms the net- 
work of connective tissue in which the fibres of the optic nerve 
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lie embedded. It. enters the globe with the nerve, Joins the 
layers of the sclerotic and aids in llie Tamina eribroea, thr 
which the bundles of nerve-fibres pas* on into the eve-ball, (i 
Fig. 7). 

Just, before entering the lamina eribroea the optic nerve 
comes a little thinner, unci its jiiTve-filuvs lose their ilouhlei 
tour. As sunn as the nci-ve-fibres have reached the inuer surface 
of the choroid, they bend nearly at a right angle with their former 
direction and expand to form the inner (nerve-fibre 1 layer of liie 
ret ina. 

Alter passing through the sclerotic and choroid (lamina erib- 
roea), and before entering the retina proper, the nerre-fibree form 
a slight, round isli elevation called the optic papilla or optic disc. 
Owing to the manner in which the nerve-fibres thus enter the eye 
and immediately change their direction, the normal optic papilla 
shows a more or lees centrally located, funnel-shaped depression, 
the so-called physiological excavation. 

In the center of the optic nerve, and through this funnel- 
shn|>ed depression, the central retinal artery and vein enter the 
eye hall, to be distributed exclusively to this tissue. 

The retina, is separated from the inner surface of tne 
choroid by the pigmentary epithelial layer. The retina proper 
reaches forwards to the ciliary body, where H ends with a seol- 
[oprd edge, called the ora .» i-rntn of the retina. A thin im-m- 
brane ci ml inuous with the retina, and morphologically a part of it 
extends farther forward, ami forms the retinal layer of the ciliary 
body, as already described. 

The retina is the light-perceiving organ, and has n vcry 
com plicated structure. If we do not count the pigmentary epi- 
thelial layer, it consists of nine distinct layers. (See figure 8) 

The most external layer is that of tho reds and cones, then 
follows the (doubtful) external limiting membrane. The third 
layer Is the outer granular layer, then comes the outer molecular 
layer. Then follow the inner granular and inner molecular 
layers. The seventh and eighth are the ganglionic and the nerve- 
fibre layers, and these are separated from tho vitreous body by 
the ninth and last layer, the inner limiting membrane. 

While the last three layers are called the brain-layers of the 
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retina, the other six ore designated as its neuro-epItheUaJ layers. 

All tlio elements of which the retina consists, are held together 

and in position by supporting connective-tissue fibres, called 

' i Bbres. 

While a direct connection Iirtwcen the optic nerve-fibres and 

cones -within the retina haa been anatomically demonstrated, the 

existence of such a connection between rwrve-fibrea and rods haa 

so far not been shown. The retinal purple gives its tint only to 

the cones are untintod 




-» .". Diagram showing ibo dlUVrem layers af the ret Inn roller Sclnviilini'i. 1LM. 

me. NFL. Nerve fibre layer. IJL. Glanglonle cell layer. 

■HZ. Inner molecular layer. ICL. Inner granular layer. AMI*. Outer mole- 

AHL. Outer granular layer. ALM. Outer limiting membrane. B. 

n-m. C- Cone. 

To the outer side of the optic papilla and slightly l)elow its 
rizontal diameter lies the yellow spot {macu7<t lu(ca\ the point 
of a«nite vision. It lias a small depression, tin- ^<'..< ccntralU, 
eccentrically situated. The retinal tissue at the periphery of the 
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yellow spot is somewhat thickened, while in the fovea centralis it 
is exceedingly thin. Moreover, in the yellow spot the offl 
thinner and longer, and consequently more numerous than in any 
other part of the. retina, and the rods are almost altogether w 
ing. Tho proportion between the rods and cones grows in favor 
of the former from the macula Ititoato the orascrrnta. These 
Iwu foot B seem to prove that, for distinct vision, the eones are of 
much greater importance than the rods. 

The Mood -vessels of the retina, branches of the central retinal 
artery and vein, lie chiefly in the nerve-fibre and ganglionic layers, 
but sometimes they reach even into the inner molecular layer. The 
outer layers have no blood-vessels. In the periphery of the 
retina tho arteries and veins unite to form terminal loops. 

Behind the iris lies the vri/ata/liini tc/>*, a transparent lentil- 
shaped body. It consists mainly of tho so-called lens-fibres, and 
is inclosed in a hyaline, elastic sack, the lens- capsule. 

That part of the lens-capsule which lies anteriorly to the 
equator of tho lens is called the anterior lens-capsule. It has on 
its inner surface a single layer of cuboid epithelial cells, the cap- 
solar epithelium. It is thicker than the posterior lens-capsule, 
which is devoid of epithelium. 

Tho lens-fibres (or lens-bunds), which form the main part of 
its structure, are also epithelial elements. Whan their ends join 
each other beneath the tene-CBpsale, they form sutures, which are 
seen to run in a radial direction from the anterior and poataxfol 
poles of the lens, forming angles with each other of about liH) ° . 
On the anterior surface of the lens two of these sutures run up- 
wards while one runs downwards, while on the posterior surface 
the conditions are revei-ed. 

Tho crystalline lens is suspended from the ciliary body by tho 
zonule of Z/>in y or suspensory ligament. This consists of tough, 
transparent fibres, which come from the vitreous body. While 
on their way forwards they are bound down to the ciliary body 
and follow all the depressions and elevations of the ciliary pro- 
cesses until they reach the inner anterior angle of the. ciliary body. 
From here they bend abruptly inwards and, partially crossing 
each other, are inserted on the anterior ami posterior lens-cap- 
sules, a short distance from the equator. 
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In the normal eye-ball the papillary margin of the iris rests, 
and. when moving, slides upon the anterior tons-capsule. 

The space between the posterior surface of the cornea, the 
interior surface of the iris, and the cenlr.il portion of the antes 

■ i lui-i-:i|isu]f, is called the anterior duiinh.-r. It contains a 
dear, watery fluid, ' without organized elements, the a>]iuou# 

The space bound by the peripheral part of the anterior lens- 

aapBoIe, (lie zonule of Zitm, the anterior surface of the ciliary 

tendon, and the posterior surface of the iris is called the 

ahcmbt r. It also contains aqueous humor. 

The whole space backwards from (ho lens and zonule of Zinn 

is filled with a transparent gelatinous substance, the vitr&iu* hoihj. 

Tins baa ou its anterior surface a depression, the fossa putellaris, 

in which the lens lies. In the region of the optic disk a small 

Assure can be traced in the vitreous body from behind forward 

towards the p:itcllary fossa, called Stilling*' canal; the hyaline 

ertery lies in this fissure during embryonic life. The vitreous 

} wdy, especially in its peripheral parts, contains a moderate 

c»uini>er of cells. 

\Yr li.n i 1 staled above that the sheaths of the optic nerve are 
direct continuations of the meninges of the brain. The inter-vagi- 
spaces of the optic nerve are in fact in direct communication 
ih Hn Intra-meningeal spaces in the cranium, and can be injected 
them. 

Bof the fluids within the eye-ball is at present thought 
be from behind forwards through the vitreous body, the zonule 
of" Zinn, and the posterior chamber into the anterior chamber : 
Mt»«_i the exit of these fluids is thought to take place through 
Jf&wUonas cavities min S, hi, mim's canal and (he lymphatics of 
tfa^ sclerotic and conjunctiva. 

There are direct communications between the supra-ehoroidal 

fcgMoe and Tenon's space where the vente vorticosie and the ciliary 

ad nerves pierce the sclerotic, and fluids may escape by 

nnetfl from the eye-ball into Tenon's space. (See figure 9), 

Tlie tafarnal mtw/es of the eye-ball are six in number. Five 

pf tlnse, the four recti muscles and 1 lie superior oblique muscle, 

M ith the levator muscle of the upper eye-lid, take their 
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origin from the apex of the orhit around the canalis opticus. 
The inferior obliquo muscle comes frum the inner margin of the 
lachrymal canal. 

The lachrymal opp'iratm consists of the lachrymal gland, t 

pum-ta laclirymaiia, tho canaliculi laohrymales, the lachl 
sack, and the nasal duct. 



"WM X 




PlO. f>. Shows the eoimniinlcntlnn bttWOBS Out iurro-<*hnmii]it] «ptico within thee; 
ball and Tenon's a\<nuu ou Utile of II Mftui ■ Scliwtillit'.i. H. BctllM. Hi. <h 
S. Sclerotic-, Si' Supni-rhiiriiirhil *\nif.: Vv. Vrjrlluuus vein. Ts. Tcduii'b 
To. TenuQ'M euinsule, PH PlautmLiry epithelium. 

The punetn. lachrymalia, as stated above, lie near the im 
angle of the palpebral fissure at the apex of the lachrymal p 
lie. and are QtB external orifices of the lachrymal canaliculi. Tb 
latter, after having run into the lid for a little distance at ■ i 
angle to the lid margin, turn abruptly towards the nose and c 
verge towards the lachrymal sack. Just before reaching the li 
ter they unite into one short canal The lachrymal Back fort 
in oolong receptacle for the tears lying behind the ligamentu 
palpebrals internum. Its upper portion (cupola) lies higher t 
tho entrance of the canaliculi. (See figure 10), Thelachl 
«ick is about twelve millimeters long, and ends lielow in then 
lachrymal duct. The latter opens upon the mucus met 
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of the inferior nasal meatus, just under the insertion of the 
Inferior turbinated bone. 

The lachrymal sack is surrounded by hone at its posterior 
surfaeu only, the nasal dnet ia enclosed in bone. 

The lachrymal gland, which secretes the tears, is divided into 




Fro. la BhovCiAfl tutarrmaldialtwe apparatus. PL. Lachrymal puncta. r. Lach- 
rymal caruiicle. i L. Lachrymal oauuliculi. SL. luwUiyuial (nasal' duct, LP. 
PulueljraJ ligament. 

two portions, an upper, larger, and a lower, very much smaller 
one. The upper portion enclosed in its tough capsule, lies in the 
lachrymal fossa of the frontal bone, just behind the upper outer 
■nati'in of the orbit The lower portion, which consist- only of 
a few loosely connected acini, rests upon the fornix of the con- 
jtnu'liva. just below the upper one. Small ducts lead the tear- 
fluid from these glands into the conjunctival Back, whence it flows 
into the nose through the lachrymal puncta, and the remainder 
of the drainage part of the lachrymal apparatus. Around the 
base of the lachrymal papillae lies a minute muscle — Borner'a 
muscle — whose function it is to assist hi sucking up the tear- 
duid. 




CHATTEL II. 
i:\aminattok or toe ttte. 

Ml NAT ION - A.VTK*R*v<M ViMrtV ~ V|*i:ai, Fl«U>. — COMm-SMME.— lXTKA. — 
UiTi.AI. TuVAinN - Ar<V>V*ru>ATTOV — R«m ACTION. — Of ■lUAXJIOBOCHV. — 

Mnni-m - lunj^triA - Iv*nww":iv>v^ dprm Intirkal recti 



For all f'x:ininuitinns of the eve irood lUrhi is abaolutehr »- 
quired. In dii\-mnr it i:* therefore host to pat Hie patient 
lKsir u window and opposite to iu avoiding, however, bright smv 
liphi. After the jwoient bus boon properly seated, a systematical 
examination should tiefirin with the inspection of the cutaneous 
Burlaw of the rut-iiii*. Then the cye-tahr* and their poaitkHL 
the onlm* uf the Jlrihmmth fland*. the niorilitv of the eye-lids 
and tut- sizr of tin- )iul]iebrul ti>«ure should ho cawsftdly noted. 
T( }pr< u cr»md vu^ of th f . outer and inner canthna. thepuneta 
iacuryiuuliii ami tlir eunuieula iiiehrvmalis. it fc host to dachthr 
nun* xuk u]>jm't e\i-iic: witi: uh foreiiiure.T. while the thumb erf the 
eaim nunc: pvutiy putt> down tin- lower lid. This little manipo- 
laijoi.. viii«.'L na* u« tn- um'i; vt»r\ freuiieiitlv in examining eves* 
iru-jujc i^ Mterin^c without exertiiu: the fllurhtest pressure cm 
tu» «-;. * -'fiiL. Hi: j* jmpo^mif n» nmkt & perfect inspection "wilt 
:ij* iiir o* tiiir ujimipuiaiioL. h will }* l»est To draw the upper 
«•■ i -v i.i;iv ijv \* i:l tii* iiuiuit: of out hand and the lower rye-lid 
V'* i-ir .-." *• in tui. tiuuiii. of iu* oui'T ii:uid. If the akin of tiie 
!".■»■• *•_ . ■ > i, ;» A riipi>«-v i-ir tin- inantuTTTc^ a towel or piece 
'/ :,!#*n «.i i 1 .! ift'/uuf auiiiur :u» unmi f » wLL :* of rreai aasHUmrfc. 
Jt. ■ j y f?*- ,'.-•• j ■..,;• 1 UI «-<, -iii^ai p-^^i«> upon tiie eye-haE mo*; 
•/•'.«.■■■• . • , j.-, -t j Il; .. iP lu . l? <» *;:••"'*• a("/omT»iwhed bv ln\THC 
,ji *' : J ,: *'«• '"^'n ^» 4 tut ••;» : iu«- n**^ liif 1 orbital 
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If there is any complaint a\tmxtxtilI!cii{i<iM hteryrnnrmu (tour- 
dropping, ladir v ination), the first point to l>e examined into, is 
whether the puneta laehryuialia lie in contact with the ocular con- 
junctiva at the caruncle. Then, making pressure on the lachrymal 
souk, while the puneta lachrymalia are closely watched, die asoape 
of fluid into (lie conjunctival sack will give os an indication of 
any obstruction to the proper drainage of the tears into the nos- 
tril. 

U there is an escape of fluid from either punctum, its charac- 
ter, whether watery, mucous or purulent, will he of importance 
: 1 in ill" diagnosis of an inflammatory process hi the 
lachrymal sack, Tlio further exploration of the lachrymal sack 
and duct by means of probes will bo detailed in Chapter IV. 

To inspect the iifihtr c"uju>i>:tii;a we draw the lids apart in the 
manner just described, and notice whether it apjwurs hypcr- 
smia If it appears hvpeneniic, we should make sure whether 
this bypenemia i.s confined to the conjunctival blood-vessels, or 
B bother it involves also the ciliary blood-vessels in the sclerotic 
anal the cornea-sclent] margin- This i3 best done by sliding the 
conjunctiva Blightiy upon the sclerotic by means of the eye-lids. 
A. hypeneoua confined to the moveable tissues concerns the con- 
junctival blood-vessels only . These vessels arc, moreover, compara- 
tively large and convoluted, and are easily distinguish:! hie :is 
Wparate vessels, whereas tlie deeper-lying ciliary vessels are 
much finer and appear rather as a ring of diffuse redness, dens- 
est next to the cornea and shading off into the sclerotic 

If the symptoms complained of refer to the conjunctiva of the 
"i if a foreign body has entered the conjunctival Back, 
ire must Qext inspect the inn, r surface of the eye-liih. The con- 
junctival surface i if the lower eye-lid and the lower fornix of the 
conjunctiva are easily exposed to view by directing the patient to 
look upward and drawing the skin of the lower eye-lid downward 
toward the cheek with the thumb. In deeply set eyes, the lower 
fornix is mo»t perfectly exposed by drawing the lower lid 
-. while the patient also looks downwards (Arlt.) The 
exploration of the conjunctival surface of the upper eve-lid and 
i fornix of the conjunctiva requires more skill, 
and is accomplished in the following way: Place the 
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thumb of the runn hone wnet grramini^p the patnfe 
Jfft t'VtM a£uin£i lite nrow m*iYf nit- omer ancle <rf the 
pulpeimd n^simv. tht?n tit* uoiu of the cilia iridi Ifae 
thumb and forennsur n: in* iefi nand and diiws the paaaant to 
liH>k downwards*. >kt-x; draw uk eyt-iid. thus held hr the cilia. 
gently downwards and ioTvwar*!*. ax tue same time shifting the 
thumb of the rirrh: hand inii- tut- d-Mire-tsinn. which appears be- 
Tween tlif ew-iirow and tin la^iys. uiil ia&oiv rum the lid-mai^in 
upwards using the rurn« mum!- i< fct-ep the upper edge of the 
tarsus in position, whin litt viioh imsus i* being turned around 
its up}*? edgr as a t\:-u rr'iiie:. Instead of the thumb 
a smaller rount; oimvi mki as a jirohe.. a penciL or 
a tiMii fi > m::v in u>t*c jo Uk me urmer trust rf the tar- 
sus. Examining un pattern's righ; eyf- xhe hands* should be re- 
versed. 1TiK«n nit- eyt-iui> utt v?"-y iicvihry shui and the patient 
is unariie iv« a>^>; it hK>kin£ o.'vi.. or wnen tiie ronumctjvalaack 
it cciir>j aeraior shrunken, n nsi.j Jh very riiftcuh to bring the 

csnLTun.civjJ suriM.ro: tut iv.r.nc lias* tf« vit*w. When the ct^ 

< • * • 

ia>ii-* are ah*xii. J* i=* often sunvtem if • dirtm ihe patient to look 
•cvinr-j dowrward. if h.y ijk end of a prom along tbeixpjner 
edi?e of the ii^su* s;* a> i*' prt^> it £viv:,'v downwards and back- 
warii. ana ic orr* tut lid marrin u:'ward> i»r means rf the ball 
erf" the- thunih arroiied u uii dr\ *kii_ of the eye-iid near its fret 
mtrciL - ' */>«■ ■■■■■*.. 

Ii vnuh£ fLli-^i. Tiit iifcwtktt. of :m lidx. a> well as rtf the 
*y*- •!:.".. i? *+-< ffi'.iiv: : a ?:.k;ug UK- chiidV head in the lap. or, 
« it- ••-!-sl.'7 . ?K'T* t-'T. T!it kii-.t-x v :..tr i:> "«•£> ?^<x on the lap of 
uii .»i: i- *: ; * r- . »l. > •::!-.•: .u n s :n. suui*>: ht«: u n i: .;■ * *r nt^eeasarr. 

T^'j'T iijt io* j»:ia •:»: i .: , .« ■" ■ :. iu.^i- \ii\t> }*t*h explomi. 

rv; !•*-■• -^iliij-.ti*^ uIj.-v u> *.■ •^>:ui£iii>L 1*7. afi^cions cf this 
njeu: •■•■:. lit e^jv. 

If ".j*r*: j- li y i rzL •: :r,fLjiiinfiTnr.. or j*t. f.brasicm. a {tear. 
or i i r^'.zi. '• • T J'r**^'::!. lue ti^.ie of ;:»f o.inn* will heswn 
i^*»rt '.»r j*r— L&—*:" m jL. i'.^itrr il :;> trs*n^:«.rf!n. ; . or in the perfect 
*j *l '»r :• ■ .-l -ii ;> r!*.:r::i.^;. Ai.y c.i:>i : h'r:.':iie ciifinxrrs in the 
*;ur l: ■.-.:■» ■' ".^ -urfa.t of ibf /.»r:itu* v.'/. :*-■ «i>.";v dt*x«<9od bv 
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putting the patient in such a position that wo tan see 'he reflected 
image of a window or a flame on hia cornea. By then directing 
ihe patient to move his eye, Bay in a horizontal direction, no as to 
allow tiie reflected image to move, so to speak, over the. cornea, 
it will become distorted as soon as it reaches the part in which 
tiie curvature is altered. The sensibility of the cornea ia exam- 
ined by touching it with a camel's hair brush or a small roll of 
tissue paper. 

After examining the cornea, we inspect the conte n ts of the 
interior chamber, the aqumiu hwmcr^ which, in the normal con- 
dition, ia also perfectly transparent. Any lack of transparency 
in Sua fluid, is due to an affection of the deeper portions of the 

eye-ball. 

In examining the irix, we have first to pay attention to any 
anatomical changes in its tissue, and then to its function as a 
moveable diaphragm. The pupil ought to expand promptly on 
shading the eye and to contract on exposing the eye again to the 

light 

If the iris is inflamed, there is hyperemia of both the con- 
junctival and ciliary blood-vessels. The latter show as a pink or 
bluei-b-red zone around the corneoscleral margin and are not 
moveable with the conjunctiva. The tissue of the iris appears 
swollen and loses its lustre. The color of the iris is also changed, 
in blue eyes taking on a greenish shade, in dark eyes a dirty 
brown. After iritis has become established, the pupil is nearly or 
wholly immoveable. 

The function of the iris may also be disturbed when there are 
no inflammatory symptoms present. In order to test this, we 
cover Hie healthy eye so as to exclude all light from ii, and then, 
alternately shading the other eye v\ ilh the hand and exposing it 
to light again, we watch the size of the pupil. While this exam- 

iiui goes on, tiie patient must keep his eye-lids well apart and 

look steadily in the same direction. If the pupil remains un- 
changed, under the influence of alternate light and shade, we 
mud see whether il conl racts, perhaps, during the effort to ao- 
flmnmodate for a near object. 

(Ve should, furthermore, see. whether the iris trembles when 
the eye-ball is moved. The size and shape of the pupil, when at 
net, an also to be noted. 
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The position of tho plane of the iris is also of importance. 
Wa must Bea, tvhetber its periphery is bulged forwards or drawn 
I lackwards. or whether any particular part of it is protruding, 
etc. 

If the pupil is immoveable, or arts imperfectly, it is best to test 
its dllatability by the instillation of a mydriatic. Tin- simplest 

one for a, mere examination i- a one per cent, solution of boma- 
tropinum hydrobromalum, as its action disappears very readily 
(iD. from S to 12 hours). If • stronger mydratic is needed, as is 
generally tho case iu inflammation of the iris, a one per cent, so- 
lution of ntropiiiiim sulfnricum is BOfficienti 

An inflammatory process of the aUiaty hody is recognized by 
a deep lihieish-rcd zone of injection around tho corneoscleral 
margin, and by pain on pressure ii|xin the ciliary region. The 
latter symptom is easily ascertained, by pressing slightly upon 
the ciliary region through the closed eye-lids with a pencil or any 
rounded small object, or even with the finger. (Tenderness of 
the ciliary region 00 pressure may also bo present in iritis). 

Inspecting the ayitaUina feas, we have chiefly to notice its 
transparency. If the lens is wanting, or is dislocated from the 
putellary fossa, the iris will tremble {irithdonms), except, 
when the whole lens lies in the anterior chamber, a condition 
which presents otherwise characteristic appearances. See chap- 
ter _\v. 

If the lens is transparent enough, we may idso be able to s 
changes in ihe anterior portion of the vitreous body through it. 
' For the examination of the anterior third of the eye-ball, we 
make u.se of the so-called for.tf. ovohli-fiie !l!tunln<tl!(m, which en- 
ables us to detect, for instance, slight changes in the cornea, 
which, in the diffuse illumination, may escape our notice alto- 
gether. The patient is scaled opposite the examiner and a lamp 
is placed at the side and somewhat in front of the eye under ex- 
amination, a convex lens of two and a half or three inches focus 
is used to throw a pencil of light obliquely upon the cornea. By 
moving this lens nearer to or farther from the eye the focus may- 
lie thrown upon deeper or more superficial paits. It is some- 
times a decided help it) making a diagnosis to view the illumin- 
ated parts with a magnifying lens held in the other hand. 
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Tumors, ibeoesBea, etc, within the »<•!>; t may be detected by 
the protrusion aud displaoement of the eye-bell and oanbe located 
by palpation. 

Thus far, we have treated of the visible changes ooonrring In 
ofthoanteriorpart of the eye-ball only. Eye annctions, 
upauied by changes, visible to the naked eye, e;dl I'm- 

the testing of vision subjectively. 

The unit, a,. in i.-r virion is tested by means of test-t\ pee, and 
when it is very much reduced, by the outstretched fingers of OM 
hand. Tbs test-types in use are constructed in such a man* 
n*y that their Jim lis are seen by the normal rye under :l visual 
angle of <mc minute, while the whole letter is Been under an angle 
of tive minutes. Of those letters one set is used lor distant vis 
ion and contains letters to be seen by the normal eye distinctly 
at from 200 to 20 feet distance. The other Bet is constructed for 
nut vi.-ion. The acuteness of vision is exp res s e d in the form of 
a fraction, the denominator of which gives the distance at which 
the letters ought to !»■ recognized, while the numerator gives the 
distance in whichthey are actually wen.. The normal eye, must 
see the letters called XX. in our set of test-types, at 20 feet, and 
this is noted in the following way, V, visus = ^. (If the patient 
sees the letters, which a normal eye recognizes nt 100 feet, at 20 
we write V = Jj,-, and hi* visual acuteness is aaid to 
be only i of that of a normal eye. In making such examination 
the test-types must be well lighted and the patient must Bitot 
stand with his back to the light. 

When no letters can be distinguished, we may examine the 
■i by means of the outstretched lingers. In 
v." should be careful to hold the lingers agaiiista dark 
back-gi: ' 

The whole region within which an eye, when perfectly at 

■ objects, b called its viswdjieUL This can be 

ii a plane surface and thus accurately mapped. A 

u (law! is. to let the patient cover one eye and to direct 

him to gaze steadily, with the other one, into the observer's oppo- 

Thon imne the fingers, or a small -taff. with a whit? 

tip from dm towards the line connecting hi* eve 

with that of the ob-en it. keeping always at an equal distance 
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from both, and notice " hen he first recognizes it. l!" your oi 

normal and gazes steadily into the patient?! 
this procedure, the extent of your own visual field will allow 
you to notice at once any defect in his. 

If the patient's sight is so poor, thai he can do longer 
nize the fing ers, or other small objects, as in a ease of m 
the visual field is best examined with a candle-flume in 
room. This is done exactly in the same way, directi ■ 
to look straight ahead and not to change the position of his eye. 
Care should he taken to shade the patient's eye win 
direction of the candle is changed. 

These two methods will suffice for ordinary purposes. Some- 
times we have Co examine a patient in regard to hi 
of colore. A great many methods for thiapurpose hi 
come into use since the subject of color-blindness I 
especial attention in connection with the marine and railroad 
Hervice of almost all civilized countries. Holmgren's method, 
in which skeins of variously colored wool are employed, is the 
most convenient. The patient is first shown a light green skein 
and asked to match it with similar tints. If be is color-blind, 
he will make strange mistakes, selecting gray-green, brown, 
yellowish, pink and grayish red, etc. For further details, see 
chapter XXIV. 

The intm-ocular tension is best examined by directing the 
patient to look down, and then gently laying the tips of bom 
index lingers upon the upper lid, and alternately pressing them 
upon the globe, as we are accustomed to do in searching for Boo- 
tuation. We determine in a general way, whether an eye fe 
harder or softer .than normal, by comparing it with its fellow. 
When both eyes arc affected, the tension should be compared 
withthatof the healthy eves of another person. 

Th mimadttticepwrr of an eye is examined bj 

the patient to look at a small object (finest tosMyp 

ing it so closo to the eye that he can but jn 

the accommodation is defective this n ear-poinl (punetvm fnn> 

,„.„„,, wil l bo farther from the eye than it should be, fa 

account tin- air-' of the patient. (See chapter XXi. 

!ftmum tion will at the same time give U8« him Vim 
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regard to the state (if refraction of the examined eye. If it can 
read finest print for a prolonged period unci sit a smaller distance 
from the eye than the age of the patient would warrant, the eye 
is short-sighted. If it is unable to read smallest print at all or 
for any length of time, it. la probably far-sighted or a 

In order to see any changes in the conditions of the posterior 
portions of the vitreous body, the optic nerve, the retina and the 
choroid, we have to make use of the ophthalmotoofM. 




Light thrown into an eye will not only be perceived there, 

lnil it is also reflected. The reflected rays return to the source 

uf lijilit by tlm game way by which they have entered the eye. 

When (In- pupil <■{ Jin examined eye is very large the observ- 

i'i'- unaided eye is sometimes able to catch such rays returning 

"inc. and then he sees the usually black pupil appear- 

■ red. In this way, of course, no details of the back- 
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In "*iiimfrgr eyes with the iiphlwalliiimii we wfca use of 
two diarmit method*, ealkd the dire> t aul (fee indirect method. 

la the direct method the observers eye. armed with the mir- 
ror, m brought as near lo the fmninwl eye a* » possible, with- 
out excluding the light- The iniage been by this method is 
virtual erect image of the back-ground of the examined 970. 

In the indirect method, the eve armed with the mi 
moved From the examined eve to a distance of 1 £ or 3 f^-t. and 
a convex lean of from 2 to 3 inches fix-us i» held before wad 
within about 3 inches of the latter. The observ. - 
catcher the real inverted atrial image of the hack-ground of 
examined eye at or near the focus of the objective lens. 

In the indirect image the details seen are smaller, bat 
field U larger, in the direct image the field is small but the detail* 
are morn nrejwC 

In both methods we mar u-e either artificial light or dufose 
The former La mare convenient, and is generally 
employed. 

By means of the ophthalmoscope we are enabled to scan very 
elo-ely the largest part of the back-g e and detect 

anything abnormal. The ophthalmoscope may further i>e used 
to examine the transparency of the anterior parte of the eye and 
for the determination of errors of refraction. 

We should fiutber examine into the inutility of the eyes, 
especially noticing whether the movements of one or both eyes 
era restricted or excessive in any direction. This mode of ex- 
amination ts mostly called for in cases of strabismus and in par- 
alyvta of one or more of the external muscles. 

Direct the patient to fix his gaze «|xm your forefinger, and 
while moving it inward and from his nose in* the middle line, oh- 
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serve whether, hie binocular fixation is prewired within (he 
whole range of bis accommodation. Next cover one eye and lei 
him look straight at your finger with the other, then quickly re- 
moving tin- eover from the first eye, note whether ii makes any 
,i to come back to the point of fixation. Then direct 
him to follow your finger in different direction* -with both eyes 
and pay particular attention to the excursion of each eye. 

If one or more muscles of one eye (or both) refuse to set or sot 
to an undue degree doubU vision (dijfopia) must result, aa bin- 
ocular vision is no longer possible. The patient will see ;i true 
image with the healthy eye and a false one with the diseased eye. 
The examination for double images is best made with a can- 
dle flame. This is moved before the patient's eyes at a. distance 
of six or eight feet in all directions, and the patient is directed 
to say when be sees double. In order to enable him the better to 
distinguish the second image, one eye, usually the healthy one. 

is armed with a colored glass. 

Particular attention has sometimes to be paid to the action of 
the intt rnal rxti muscles during convergence, as in some people 
tlie-e musics refuse continued work. Moving the forefinger to- 
wards the patient's nose, while his gaze is fixed on it, will often 
enable us to detect such a weakness, one eye presently diverging. 
To make, sure of such au observation, it is then best to let the 
patient look at a small object at reading distance, while a weak 
prism with base up or downwards is held before the suspected 
eye. If the false image thus produced does not stand directly 
:il Hive hi below the real one, but stands also to one side, an insuf- 
ficient action of one or both recti interni is shown. The prism, 
by means of which, with its base inward, we can bring the two 
mi i'_'i- into the same vertical line, gives us the degree of insuf- 
ficiency. 




CHAPTER III. 

DISEASES OF THE EYE-LIDS. 

Blepharitis Ciliaris.— Phthiriasis. — Hordeolum.— Chalazion. — Abscess.— 
Syphilitic Ulcer.— W arts.— Xanthelasma.— Sarcoma.— Epithelioma.— Tel- 
eangiectatic and angiomatous tumors. —trichiasis. — entropium. — ectro- 
pium. — Ptosis. — Blepharospasms. — Lagophtalmus.— Blepharophimosis. 
— Wounds.— Emphysema,— Burns. 

The most frequent affection of the lid-margin is blepharitis 
cUiaris or bl^pharadenitis. 

The prominent symptoms of this affection are scales or larger 
crusts along the lid-margin, at the roots of the eye-lashes ; also 
redness and swelling, which latter are usually also confined to the 
lid-margin. 

When the disease progresses, the original small scales are re- 
placed by larger crusts, in wliich the eye-lashes are often totally 
embedded. The swelling increases sometimes to such an extent 
that the lid-margin is turned outward from the eye, thus giving 
rise to an ectropium, especially of the lower eye-lids. Such an 
inflammation cannot exist for a long period without affecting the 
eye-lashes also. They fall out, their bulbs become atrophied, 
and when the inflammation has finally passed away, the eye-lids 
remain more or less destitute of eye-lashes (?nadarosis). Ble- 
pharitis ciliaris is mostly, in its severer or chronic forms, always 
combined with some degree of catarrhal conjunctivitis. 

From the beginning the disease causes a disagreeable feeling 
of heat, irritation and weakness, when the eyes are used for 
small objects. In the morning the eye-lashes are glued together 
by the dried secretion. 

The affection is chiefly one of childhood, although it is ob- 
served in adults also. Children of a strumous habit and of a 
fair complexion are perhaps oftenest subject to it. 
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Blepharitis ciliaria (iocs in it. as a rule, > i r- 1 * 1 easily to treatment, 
and in its worst forms a restitutio adintcgruin is almost impossible. 
Where a strumous habit exists, internal treatment should be 
combined with the local one. 

The treatment, which yields the host results in mild cases of ble- 
pharilis. is the following : Bathe the eye-lids with Iuke-warm water 
until the scabs are well soaked. They can then readily be removed 
by rubbing along the lid-margin backandfbrth with a dry, rough 
towel. If luke-warai water does not 8680) to soak them suffi- 
ciently, the application of fresh lard or vaseline will do so. 
When all the scabs have been carefully removed, apply a small 
quantity of an ointment, containing from 1 to 4 grains of yellow 
or red oxide of mercury to 3 or 4 drachms of vaseline. This is 
to he rubbed into the eye-lashes while the eye-lids are kepi closed. 
After having allowed it to remain therefor about ten minutes, 
(he surplus ought to be gently wiped oil'. This application must 
not be made just before the patient retires, but several bours 
earlier. If any of the ointment gets accidentally into the con- 
junctival sack it may cause considerable smarting, but it will do 
no harm. If the catarrhal conjunct ivitls is at all pronounced, it. 
should also be treated. (See Chapter VII). 

In severer cases where large crusts glue the eye-lashes together 
and cover an ulcerated lid-margin, it is best to soften tin- crusts 
with fresh lard or vaseline. We are often obliged to remove 
such crusts with the forceps. This should be done v-t\ r carefully 
uihI gently. When we have succeeded in thoroughly remov- 
ing the crusts, the ointment of oxide of mercury niav be 
applied. It will, however, but rarely suffice in these tonus of 
blepharitis, and we are often compelled to resort to a caustic 
treatment. The application of a 2 or 3 percent, solution of 
nitrate of silver with a camel's hair brush, while carefully shield- 
ing the eye-hall, is highly to be recommended. In some paces 
the solid nitrate of silver stick must he used. In other oases 
tar or oleum nisei, cither pure or mixed with vaseline, is verv 
useful. 

Such applications should not be discontinued at once, when 
the ulceration is healed, but be continued for a longer period, 
until all swelling and irritability of the tissue of the lid-margin 
have disappeared. 
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Thi> treatment, which, to ensure perfect success Is, at UmA ba 
the severe CMO S, best applied by the surgeon himself, may 
greatly assisted by the patient He ought to bathe bia closed 
eve-lids frequently with cold water, or apply cold compresses ti 
them. Ho must refrain fromusing bia eyea for all ocenpations, 
which are likely to irritate them, especially by artificial light, 
Children should be kept from school. Adults should not smoke 
in a close room or stay in rooms where others am smoking. 
Fresh air is n<jt,iiijurious. If blepharitis eiliaris is observed in a 
patient, whose eyes are ametropia (show an error of refraction), 
and especially, if they an; hypermetropic or astigmatic, the cor- 
rection of the ametropia by glasses may have a beneficial influ 
enee on the result of the treatment. Myotic agents, the best of 
which is a solution of muriate of pilocarpine of A per cent., may 
also sometimes Ik- used with advantage. ( i,',-, , »). 

Phthmaak) an affection Of the lid-margin which may simulate 
blepbaritia eiliaris, is caused by the presence of crab-lice Qpedl 
euli pubis) upon the eye-lashes. The patient, who is usually un- 
aware of their presence, feels a great irritation on the lid-margin, 
find by repeated scratching, often produces such a condition ol 
the lid-margina as may easily be mistaken for blepharitis eiliaris. 
On closer UMpection the eggs of the parasite are seen adhering to 
the eye-lashes, and the parasites, themselves may he recognized. 

The treatment consists simply in the application of a mercu- 
rial ointment Among them the common blue ointment is as 
good as any. About a quarter of an hour after this has t>een 
rubbed into the affected lid-margins, the parasites will have come 
out of the glandular orifices, into which they have burrowed theii 
heads, and can then l>e easily removed with the forceps. The 
application may be repeated if necessary. The eggs ought to be 
seised singly between the teeth of the forceps and gently pulled 
along fhe eyelashes, to which they are adherent. This is the 
easiest method of removing them, and much better than cutting 
off the eye-lashes. As soon as the irritating cause is removed, 
the inflammatory symptoms disappear. 

The acute inflammation of the orifice of a .'/^'''"'wVfrt or tarsal 
gland, and later of the gland itself, is called hordeolvim, commonly 
stye. It begins with a slight circumscribed redness and aim " 



elline 



DISEASES OF THE EYE-LIDS. 33 

at the lid-margin, which i* often exceedingly painful. The swell- 
ing gradually ineraasai and may lead to an cedcmalous swelling 
of the whole affected lid, so that it may appear like a very serious 
affair. Soon, however, the swelling comes to a head at the ori- 
fice of the gland, or perhaps on the conjunct! \ al bot&cb o€ the 
lid, and, if it breaks and the pus is discharged, the inflammatory 
symptoms will subside. This result will be hastened by hot 
fomentations. 

The best way to treat a stye is to split the swelling in its 
beginning with a narrow knife or lancet in a direction at right 
.-ingle-* ii i the lid-margin. The depletion and consequent decrease 
nf ten-ion in the affected part, and sometimes the removal of 
an actual obstruction, will cut short the inflammatory process 
and the patient's Buffering. 

A weakened constitution or strumous habit seems often to be 
a predisposing cause of this affection, and such patients some- 
times suffer habitually from styes. Tonic treatment is therefore 
sometimes indicated. 

A similar affection is cansed by an obstruction, distention, 
and inflammation of the deeper (tarsal) parts of a Meibomian 
gland, and is called dmlazion or tarsal tumor. The formation of 
such a cystic, tumor is usually comparatively painless, and so 
long as it remains small it may cause no inconvenience. 

These tarsal tumors sometimes disappear without surgical 
interference by absorption, and then leave no trace behind. In 
most cases, however, tlioy remain stationary, or even grow 
steadily. When they have attained a considerable size, and 
especially when they lie in the upper eye-lid and near the lid-mar- 
gin, they are not only disfiguring, but cause disagreeable symp- 
toms, and become very annoying. They may even obstruct a 
part of the visual field. 

These larger tarsal tumors are usually no longer cystic, 
the contents of the cyst having become organized, and forming 
a granulation tissue, which may nearly or quite fill the whole 
oyet cavity. In some cases the tumors are firm and of a fibrous 
or even enchondroniatous character. 

The best way to deal with the tarsal tumors is to enucleate 
them. This ia done by means of a horizontal cut through the 
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a knife should be plunged into the swollen part in 
directum, and the pus thus be- evacuate. L 

&ypk3itic ttteen, pt a uai r as well as from < 
syphilis have been observed on the eye-lids. Tbey call for no 
other treatment than the manifeaarjoos of syphilid do in other 
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Wart* and horny acttaeeneta on the lids are of i ttle j 
tanca, awl may be simply cut off with the - 

Xanthdaxma is a yellowish or bruwn tumor of the skin. 
usually lies near the inner margin of the orbit in the integument 
of the upper eye-lid. It appears often in symmetrical spots on 
both upper eye-lids and forms only a slight elevation. — 
growth is perfectly harmless, bat if the patients, mostly fen 
desire it.* removal, a clip of the scissors will easily act* 

. Sircfmuitov* growths are but very rarely observed id thee; 
lids as a primary affection, bat epiihAiamata quite f 
originate in this region. They appear most frequently on t 
lower eye-lid. near one of tbe angles, more frequently uo I 
inner angle, of tbe palpebral snore. 

These malignant tumors often take their origin from a t 
.; wart, or, if not they resemble such a ham' 
very much in their early stages. Gradually the wart b 
eomewbat sore on the surface, and a little scab U formed i 
grows, and soon, when removed, reveals an ulcei 
underneath. The tumor slowly spreads and eats away more and 
more of the lid-margin, and it soon produces an irregularly 
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lapcd, nodular hard swelling of the adjacent tissues. Theever- 
r-iori of the lid-margin caused by its presence, dt perhaps the 
destruction of the lachrymal canaliculus, allows the tears to drop 
continually. This and the irritation from the partially unpro- 
tected state of the eye-ball, become more and more annoying. 
Sometimes a very distressing shooting pain accompanies the 
growth of the tumor. 

[n case if is not interfered with, the epithelioma may extend 
to the ocular conjunctiva, and thus an eprtheliomatous synible- 
phaxOD may be formed. In this way the new formation may even 
enter the interior of the eye-hall and spread there. 

The growth of these tumors is slow, and u patient may suffer 
from them a very long time before they attain a fata) develop 

meat 

The only treatment which promises a radical cure in sarco- 
matous or epithelioniatous tumors of the eye-lids is their early 
_« mini 111 by excision. This operation must fw done, of course, 
iccording to the general surgical rules for the removal of malig- 
tumors. 

According to the size and situation of the newformation, its 

CDOfttl will cause a more or less important loss of Bubstance of 

b affected eye-lid, which may have to bemade good by means 

c operation. In most cases a part of the lid-margin 

• I | piece of healthy eye-lid will be left after the removal of 

tumor, and these should be carefully made use of. 

In such cases 1 consider (lie method for repairing the loss of 

BtAwtance by sliding flaps (A'ntij>/>) (See figures 12 and 13), as 

generally the most satisfactory and least disfiguring operation. 

i in the following procedure : If the newformation in- 

TOVed, for instance, the inner two-thirdsof the lower lid-margin 

;iV 'd eye-lid, we shall have, after its removal, an extensive gap 

v.(h.v,.,]| the inner cantbus and the remaining healthy part of the 

■ya-Bd. To fill this gap, we make an incision through the outer 

c:intlmsi in a horizontal direction towards the temple, allowing 

Pun slightly upwards, and a similar incision from the 

■ i angle of the loss of snhstanee outwards towards the 

BUT, allowing its end to run slightly downwards. The nearly 

rectangular flap thus formed contains at its nasal end the remain- 
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ing healthy portion of the eye-lid. When this flap is carefully i 
sected from the underlying tissues, il is !u.»st to try whether, \ 
out dangerous stretching, it will cover the flap. Thifl 
not the case, and another small flap must be dissected from the 




Fio. 12. A malignant tumor Involrlngtl 
eve-!ld. The dl*trram shows the took 
Ing front the removal of this tunu 
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inner canthns, and from the side of the nose. These flaps are 
drawn over the gap and are carefully stitched together n ml to 
the skin below. Although l his newly-formed e; 
a raw wound-surface towards the ocular conjunctiva, it giadually 
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becomes hned during the healing process by an cpithelifd coat, 
derived from the part of the conjunctiva, which has 
served, and soon its inner surface appears like that of the nor 
mal eye-hd. The disfigurement caused by the scars is trifling. 
when the wound-lips have united well. 
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I 08860 it Hi;iV be necessary to --upply the lOSfl of sub- 
stance by means of twisted flaps. 

The .same methods may be applied, whenever a part of the 
eye-lid I- destroyed by boom other nose. Care most, however, 
dways be taken to preserve whatever is left ofa healthy lid-mar- 
gin and eye-lid. ,/ 

I'vl'MiKjitciui U: « ml •iiiijiiiiitiiti.iiix gmwdisarc not infrequent on 
the eye-lids, especially on the upper lids. They form reddish or 
dark bluish, BOft tumors Under the skin of the eye-lid and are usu- 
nit;il. They are oompxessiblB and increase in size 
when the patient sloops, cries <ir coughs. These tumors ought 
to be removed as early its possible, and the knife or scissors is the 
preferable means for their removal. Injections of sesqui-chloride 
of i i ■ hi, the actual and galvano-cautery, etc., are less liable or 
are followed by a more disfiguring scar. 

Different forms of di-e;ise of the eye-lids and of the palpebral 
conjunctiva cause the eye-lashes to grow in an abnormal direction. 
This condition is called dietiohtaeu or trichiasis. It becomes 
eery annoying as sunn as the eyi-h-hrs touch the eye-ball, as the 
DOXDea is continually Boratched by them. 

This constant irritation of the conical tissue causes it to be- 
come inflamed and often to partially or totally lose its trans- 
parency by tliu formation of scars. The trouble is most easily 
remedied in its incipieney. 

Il is very common for such patients to pull out the offending 

offie, h well as they can, with all sorts of instruments and thus 

relieve themselves for a time. The surgeon should, however, 

■t be satisfied with such a palliative remedy, the effect of which 

Dishes after a few days. A lasting effect can only be produced 

by a surgical operation, that forces the eyelashes to stand in a 

din.-! inn from the eye-ball. 

If there is only one or if there are but a few eye-lashes which 
. the cornea, they may be removed with their bulbs by 
the simple excision of a small wedge of tissue from the lid-mar- 
in. including their bulbs. 

When, however, the trichiasis involves a larger part or the 
hole of the lid-margin, we have to perform more extensive op 
rations. 




M OPBTHALXOLOQY. 

Tlu» method of Hots (See figure 14) is a very effective one. 
Its main point is thnt the skin of the lid is forced to adhere to a 
punet urn tixum, for which he has chosen the tarso-orbital fascia, 
in the upper eyelid just above the tarsal tissue, in the lower one 
just Mow it. An incision is carried through the skin and mus- 
cle down to the fascia along the upper edge of the tarsus. A 
strip of the muscular tissue is then removed and the parts are 
united by four or five sutures, going first through skin and 
fascia, and then through fascia and skin on the opposite Bide. 
This simple method yields good and apparently lasting results 
even in had cases of trichiasis. 
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A lurge munlwr of operations havo been devised and are used 
to remedy Lhia troublesome affection, which endangers the use- 
tbfl eyes. A very useful method in to cut a wedgi*- 
gbaped piece out of the tarsal tissue, near and parallel to the 
.. after having removed the corresponding stripe of akin 
and muscle. Then the wound-lips are united by sutures, the lid- 
margin is turned outwards and thus relief is obtained. Relapses 
are comparatively rare after this operatiou, which, however, 
shortens the eve lid. 

IIols's operation, jn>t described, does also well enough in 
milder cases of entrophim. In severer ones I now prefer 




Fig. IS. Diagram showing Green's method of o ["'rutins; for anti-opium, etc. TS. In- 
cision through the tarsal tlssuo. Cfi. Slrlpof skin removed from the outer aur- 
fuon or the eyo-liu, opposite tlie tarsal Incision. NX- The sutures. 

Great's operation to all others. (See figure 15.) The lid-mar- 
gin in this method is freed by an incision through the conjunc- 
tiva and tarsal tissue, running parallel with and about two 

i - removed from it. When by this incision all tough 

■ been severed, the patient feels at once relieved. 

To render this momentary effect permanent it is usually necessary 

to remove a narrow strip of skin opposite the tarsal incision and 

; few sutures, which are entered near the posterior edge 



40 



OPHTHALMDLOQ Y. 



of the lid-margin, brought out at the lower wound-lips, then en- 
tered again at the upper wound-lip and running along for some 
distance on the tarsal tissue are brought out through the muscle 
and nkin. These sutures may be removed the next day, or they 
may Ik> allowed to remain a few days. The requirements of each 
case may alter the procedure slightly. 

When the lid-margin is turned outwards, away from the eye- 
ball, the condition is called ectropium. This concerns mostly the 
lower eye-lids* while entropium is observed on the upper eye-lids 
especially. It very frequently affects chiefly the nasal part 
of ih* eve-lid* but it mav, of course, involve the whole of it 

The tfillicidinm (dropping of the tear?\ the irritation and 
often x-cry gToat swelling of the conjunctiva, caused by its con- 
tinued ox]x**ure to the air. call for surgical interference, and often 
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Via. IT. mnerwm showing the 
method of remedying ectropluin 
of the lower eye-lid by theexefe. 
ionof atrianfirul*r7*ie©e of tissue 
froir. the outer mngle of the palpe- 
bral Harare. 



iho ojvraiion recjuirev, wins von extensive in comparison with 
1 ho *,vnim£ 1 vivialin of lh< atTtvtior.. This is especially the case 
m i?>m1 inov-1 trvviwi form <M ootronium. when it is due to the 

lvtru-iion ol t'VMlvviM! tissue 

\ 1 i!,,-,vi ■.nv.vt'v; iv snviV. »t ni-n often he remedied hy the ex- 

. ...n .1 -i r 1 ,vi \-,l |^,w ( v'i»v vhole thickness of the eye4id 

m.:», n,.. l. M «- J-m.-.m^ ir. •! wtvV. direction. (See figure 1«U 

1. ,!,, u..,,.,,;''^ - v i',-t\ v,^^,i i^eihev. the formerly everted 

■ 1.1 r . I ■ .,.-..-. v. ^ n 1vm N raised considerably above 

11. ,. i.' . . 1. r ■•• ... *k )v:^v»!vin. l^ater on the retrMtKm 

1 7, ■■ «K nroper level. 
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i outer angle of the palpebnd lissiuv and stitching tin- corner 
of the lower eye-lid into the upper corner of tbc wound will 
serve to overcome the eversion. (Si' ligmc 17. i 

AYbeii Hn' I'l.-N'iipiiitn is, however, very extensive, it mnv re- 
quire, a plastic operation for it* removal. In this we may make 
use of twisted or sliding flaps, or flaps without a pedicle, accord- 
ing to general surgical rules and as it seems best for the case un- 
der consideration. 

Drooping of the upper eve-lid with a total or partial imiliitity 
to lift it enough, to expose the pupil for convenient sight, is called 
lit,, sis. Ii may be either congenital or due loan acquired paralysis 
of the levator palpebrsB superioris muscle. If congenital, it 
usually concerns both upper eye-lids and the levator paJpebno BQ- 
perioris muscles are atrophic or totally wanting. The paralytic 
ptosis is frequently one-sided. 







There is another affection very similar to ptosis, which is 
eliii-th observed in older people and which is not due to amus- 
cnhii' affection but to' a superfluity and excessive looseness of the 
skin of the upper eye-lid. It is called prolapse of the 
skin of the eye-lid or ptmix atortim. In this affection Hntzx 
method of operating, as described above, appears to be satisfac- 
tory. 

The method of operating, usually resorted to in cases of con- 
genita] or paralytic jitosis, (See figure LS), consists in the removal 
of a horizontal fold of skin and muscle from the upper eye-lid 
conjoined with stitching of the wound. The aim must be to 
shorten the eye-lid sufficiently for convenient vision and yet. to 
leave it long enough to cover and protect the cornea during sleep 
The result of these operations is usually rather inadequate, and 
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ptcsis-operatione have consequently fallen somewhat into dis- 

llaonamara recommends to combine with thi 
of the skin and muscle an artificial elongation of the pupil dow 
wards (by i ridcctomy "), ami title seems I" me a very reasonable 
procedure and calculated to make ptosiaoperations mor 
foi 

In the paralytic form of ptosis an operation must, of couise, 
not be resorted to, until internal and galvanic treatment bin 
been tried and proved unsuccessful. It is most frequently due 
to syphilis and then usually yields to anti-syphilitic treatment 

The orbicularis palpebrarum muscle is sometimes subject 1 
clonic spasms, called HepharoBpanmu. In the incipient s 
such spasms may concern only a few muscular fibres, and they 
are then felt and seen, as a slight tremor of the -kin of the BJpB- 
lid near the lid-margin. This slight degree of hlepharosf 
is not rare and it is often observed after excesses in venero or 
in baccho, and will then disappear without treatment. In other 
• cases it develops into a more serious form, in which the patient 
is forced to wink his eye-lids almost continually, especially, when 
trying to gaze steadily at something when watched by another 
person, or, when in the least excited. In such cues Ehfl 
blepharospasms is. as a rule, combined with similar clonic 
spasms of the facial muscles and may Ik? unilateral, This affec 
tion is, of course, a most annoying one and it is very difficult to 
cure. Subcutaneous injections of morphine and local electric. 
treatment seem to yield the !"■-! results. In very severe c 
neurectomy of the supra-orbital and infra-orbital nerves have 
been successfully resorted to. 

Spasmodic tut re]"' 1/ m of the eye-lids and chiefly of the lower 
lid is the consequence of a tonic spasm of the orbicularis palpe- 
brarum muscle, and 1- frequently observed in affections of the 
cornea and conjunctiva. It generally disappears when the irritu- 
ting cause is removed, but may sometimes necessitate eanthotomy 
or other operations. (See later on i. 

}\inthisix vftlf- orhii'iiloris jiit 'j»J>rar>r>ii inuscli caul 
ity to close the eye or even to wink the eye-lids, so that the cor- 
nea remains unprotected even during sleep. This affection has 
been called laavphthalmu*, (hare eye) as it has been said, that 
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tbi ban Bleeps with open Byes. It is one of the symptoms of 
paralysis of the facial nerve and may be either a paresis or a 
[<>t;ii paralysis. The dangers arising from the continued expo- 
sure of the cornea are evident tf the paralysis is of long stand- 
iagfUoA do longer curable by the treatment for the nervous 
!' '■ dangers to the eye-ball will call for aid from the 
uplilli/iltnic surgeon. 

The cornea may be partly protected and the eversion of the 

lower lachrymal puneinm, whieh always uinus in the later 
stages of this affection, may be relieved to a certain extent by 
shortening the palpebral fissure. This little operation, which is 
called tarsorapby, consists in removing a small strip of skin in- 
cluding the hair-bulbs from the lid-margin of both eye-lids to an 
equal distance from the outer angle of the palpebral tissue. (See 




be outer angle ut till? 
>i- tarsorapby to 

figure 19.) Thepared edges are then sewed together. In some 
oaeesii may be necessary to shorten the palpebral fissure from 
angle also, and then care must be taken not to interfere 
with Ihe lachrymal apparatus. 

When the palpebral fissure has become shortened in eonse- 

■ the .shrinkage of the conjunctival sack, and of changes 

in the curvature of the tarsal tissue, the condition is called Mepfv- 

arcphimoais. This affection is nearly always due to chronic 

ttsehoma. 

In order to extend the palpebral fissure, cantbotomy i> per- 
formed. This consists either of a simple cut through the outer 
1 :m 1 In is « ith one clip of a strong pair of scissors, or the cut is 
followed by stitching the conjunctiva into the corner of the 
■round. Iii the funner ease care must lie taken, that the wound 
■ lues not heal per primam, or the effect will be lust again altoge- 
ther. Even, if the healing per primam is successfully prevented, 
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part of tin- effect of the canthotomy will Ik* lost. To prevent 
sim BUch foaa, it is best to undermine the conjunctiva aaai Hit 
wound with line scissors and then to sew it into the gap, caused 
In iln' raiithntuiiiy. Three sutures, one in the comer and one 
mi eacb wide, an usually sutiicicnt. 

In seven' cases of blepharo phimosis J\'»>/^ has recommended 
to bake h small Hap from the temple near the canthotomy-wound 
and to twist it and sew it into the gap (cantfaoplflsty}. 

Wan nt!* Of tin/ eye-lid, which involve only the -kin. or Tin 
.«kin iind orbicularis muscle. heaL as a rule, readily. < taTj " hen 
they are very extensive, they may give rise to ectropion) by the 
subsequent contraction of the, sear-tissue. 

When the wound extends through the whole thickness of the 
rye-lid. nad reaches the lid-margin, it usually remains more 0? 
less open, the wound-lips become covered with epithelium, and 
a traumatic coloboma of the eye-lid i.s the result. Such a oolob- 
oma in the upper eye-lid may, if extensive, aflect the eye injur- 
iously by depriving itof its normal protection, as in theca.se of 
paralysis of the orbicularis muscle. If it is situated in the lower 
cye-lid, it fonus a very disagreeable ectropiuni, over which 
the tears continually trickle down the check. 

By paring the lips of the coloboma ami sewing them together, 
the deformity may be greatly lessened, and in most eases entirely 
cured. 

If a wound severs the fibres of the levator palpebral superioris 
muscle, a traumatic ptosis must result. Orcen had once occa- 
sion to sew such a torn levator muscle to the tarsal tissue again, 
and thus to cure. Ihc plosU 

Other injuries of the eye-lids have to be treated according to 
general surgical principles. 

Sometimes we have occasion to see a case of < mjiln/x, i,m of the 
eye-lids. It is almost always due to an injury with fracture of 
the inner wall of the orbit, (lamina papyracea ossis ethmoidal or 
>.- lachry male) establishing a communication between the nasal 
cavity and the areolar tissue of the orbit The patient must be 
guarded against blowing the nose for a few days. No other 
treatment, except, possibly, a compressive bandage, "ill be 
requited. 
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Burns of the outer surface of the eye-lid are very frequently 
the cause of ectropium from the retraction of the scar. 

Burns of the conjunctival surface oi[ the eye-lid and eye-ball will 
mostly result in an attachment between the two. If this is only 
partial, it is called symblepharon, if total or nearly so, ankylo- 
blepharon. (See chapter VII). The name of ankyloblepharon 
is also applied to a union of the lid-margins only. 



CHAPTER IV. 

DISEASES OF THE LACHRYMAL APPARATU8. 

Diseases of the Lachrymal Gland. — Hyper-secretion. — Dakry-adenttis. 
Neoplasms. — Cystic Distention. — Diseases op the Drainage Apparatus.— 
Epiphora. — Foreign Body in the Canaliculus.— Dakryo-cystitis Catarrh* 
alis and Purulenta.— Strictures.— Lachrymal Fistula.— Melano-sabcoma 
of the Lachrymal Caruncula. 

The diseases of the lachrymal apparatus must be divided into 
diseases of the organ, which secretes the tears, the lachrymal 
gland, and those of the drainage apparatus, which consists of the 
lachrymal puncta and canaliculi and the lachrymal sack and duct. 

The lachrymal gland in the normal condition secretes contin- 
ually a small quantity of a clear, alkaline fluid, the tears. An 
excessive secretion of tears is brought about by nearly all inflam- 
mations of the membranes of the eye-balls and eye-lids, by the 
presence of a foreign body in the conjunctival sack, and under 
the influence of emotion, as in crying. 

In paralysis of the trigeminus nerve the secretion of tears 
may be stopped. 

It happens, although comparatively seldom, that the lachry- 
mal gland becomes the seat of an inflammatory process. This 
is called dakrynulenittS) and is usually an acute inflammation. 

In this affection the gland is painful to the touch ; it swells, 
and the temporal half of the upper eye-lid becomes oedematous. 
Soon the eye-lid swells more, and can no longer be raised suffi- 
ciently to open the eye, and the eye-ball is pushed gradually 
downwards and toward the nose, and somewhat out of 
the orbit. Any movement of the eye in an upward and 
outward direction is attended with great pain, or such 
movements may become altogether impossible. It may now be 
possible to feel by palpation a hard tuinor in the outer upper 
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Of the orbit through the upper eye lid, OT even to see it pro- 

trading into the upper fornix of the conjunctiva, ii' the nraUing 
permits the upper eyelid to be everted. Soon the tumor liecomes 
lofier, and it may then perhaps lie pi>»il>le in dried fluctuation 
in it. When not interfered with, the aheoeaa may point through 
the upper eye-lid, or through the conjunctiva, and thus be evacu- 
ated into the conjunctiva] Back. The wound heala quickly as a 
rule, iiinl is lint seldom followed by a fistula. In -onie ca.-es im 
posit formed, and the inflammatory symptoms subside gradually. 
If (he patient u afraid id* the knife, all that can be done in 
(fcjfl affection is to apply hot fomentations to hasten the- forma- 
tion and evacuation of the pits. The best method of dealing with 
a dakry -adenitis however, is to make an early incision into the 
swelling, either through the upper eye-lid, or, which is preferable, 
through the fornix of the conjunctiva. Thin incision should be 
followed by the application of hot fomentations. 

A chronic non-suppurative mflammation of the lachrymal 
gland has been observed, but it is extremely rare. 
The lachrymal gland is sometimes the seal of a 

imberof such tumors of the lachrymal gland have been 
leaaribed by the older authors, and their histological diagnoses 
vary greatly, and are little creditable. More recent investiga- 
i-ii- -■■in to show that the tumors of the lachrymal gland are 

her of an adenoid or of an epithelioma tons character. 

By the gradual and mostly painless swelling of tin ■ lachrj tnal gland 

diia more and more pushed downwards and inwards and 

nil ofthe orbit, and themoveiuentsoftheeycinan npwardandout- 

; on become restricted. As the upper eye lid is usually 
mt little swollen, although apparently stretched and elongated, 
and the pupil generally remains uncovered, the patient may be 

tibled by double vision. ."•■»,!) the tumor may be detected 

y palpation j its situation in the upper outer part ofthe orbit and 

rility are sufficient to settle the diagnosis. Sometimes 

may be seen in the upper fornix of the conjunctiva. 
Hie vision of the eye on the affected side nil imriteh lienmics 
imMircd, and may even be totally lost. Thi* is due to the 

of and the impeded circulation in the optic nerve, 
lema of the optic papilla, optic neuritis and subse 

■liy of tl ptic nerve. 
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Such tumors seem to develop meetly after injuria*. There is 
nothing to he done in (fee way of tre at m ent hut to remove tin 
tumor. To accomplish this it is Ivst to make ait incision through 
file upper eye-lid, over the seat of the tumor and parallel with 
the Qpper orbital margin, Whan l lie tumor baa beanoneereiofaad 
by careful dissection, it should be separated from the'surround- 
ing tissues by means of a. blunt instrument, such as the handle 
of a scalpel, these tumors being, as a rule, soft and easily broken 
into. It is, of course, beet, if possible, to remove the newfonna- 
tion as a whole. The wound usually heals with great rapidity 
and the disagreeable symptom.-, disappear, excepting, of cours 
6uch impairment of vision as may be I lie result of lesions of t 
optic nerve. Care must lie taken not to cut the levator palp* 
bne superioris muscle, an accident which would, of course, leu 
to ptosis of the upper eye-lid. 

Some surgeons prefer to attack the tumors of the 1 
gland through the upper fornix of the conjunctiva, after havi 
first made cantbotomy. 

The nature of these growths is, it appears, but rarely r 
iirmi, auo! local relapses are seldom observed. 

In rare, cases a cystic distension of tin- lachrymal gland I 
been observed ; the affection has been called dakryopa, Thecyt 
lie character of the tumor may possibly be detected by palpatioi 
through the skin. To get rid of it, the whole cyst-wall |~ 
be removed, or shrinkage may he induced hy injections into! 
cyst, or by laying u thread through it. 
— We come now to the diseases of the drainage apparatus. 
, Evcrsion of the lower punetum lachrymale causes the t 
(o run down over the cheek. This condition is called upipliora*, 
and may be brought on by conjunctivitis or blepharitis, or it may 
be due to paresis or paralysis of the orbicularis palpebrarum 
muscle. It, of course, accompanies all forms of ectropion! of the 
tower eye-lid, and may be due to various other causes. 

Simply slitting the canaliculus, the punetum of which 



• The term epiphora wns formerly used for nn ii 
onntmdiBtincllori to stilUcldium lachrymarum, nn 
(tiriici inn In the druluug-c iipparutua. At present tl 
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eye/tied, suffices usually to do away with epiphora, when it is not 
due i" paralysis or to excessive eccropium. 

Injuries, especially burns, sometimes produce closure of one 
or both pUHCta, or the same result may follow chronic inflamma- 
timi <if the lid-margin ; eases of congenital obstruction of tlie 
puncta are also occasionally met with, Spasmodic contraction 
of Barn ■:■/■' *■ muscle around the base of the lachrymal papilla may 
sometimes give rise to an obstruction of a canaliculus. In other 
oases the presence of a foreign body may cause such an obstruc- 
tion. A small calculus, aa eye-laeh caught in a punotnm, lepto- 
//a-''.'- ui vegetal tie parasite), aod various other foreign bodies 
have liven found in such eases. Sometimes a small polypus has 
been found growing from the mucous membrane of the canali- 
culus and plugging it. The symptoms caused by the obstruc- 
tion of a canaliculus (it is usually a lower one), by I foreign body, 
are slight pain, swelling and epiphora. Slitting* the canulicti- 
his and removing the foreign body will give immediate relief. 
If only the punclum is contracted, it may be sufficient to dilate 
it by means of a large pin. 

Like the puncta, one or both canaliculi, or the single canal 
formed after their union before entering the lachrymal sack, may 
become, closed in consequence of injuries or burns. It is then 
usually impossible to re-establish the canaliculus. 

The mucous membrane of the lachrymal sack and nasal duct 
is frequently the seat of inflammatory processes. These are 
often caused by inflammations of the mucous membrane of the 
BGBBj but they may also originate in the lachrymal sack or nasal 
duct. 

The most frequent form is the catarrhal inflammation, uWv/o- 
ajxtitix cata/rrhalia. This ia attended with aypenemia, swelling 
and hyper- sec ret ion of mucus, so that the entrance into the 
nasal duct becomes blocked up, and the tears cannot pass down 
into the nose. In this way the lachrymal sack becomes gradually 
tilled with fluid and slightly distended. Laehrymation follows, 
and the eye seems to be standing in water nearly all the time. 
Then file lachrymal caruncle and the conjunctiva become inflamed, 
and sometimes blepharitis ciliaris is developed. 

The distended lachrymal sack can be seen as a small swelling 
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just below tile ligamentum pnlpebrale internum. If the 
sion progr nono s, thie swelling nmy ivm-h a considerable size, 
Bad (MOSS the skin above it to become atrophic. This condition 
has been called wuoocaU. Eves llt<_- adjacent bonee maj yield 
a certain extent to the continued pressure of the distended li 
rytnal Back. 

By pressing upon the swelling in un upward direction, it is 
sometimes possible to squeeze (he contents i.t' the distended lach- 
17x00! sack into the conjunctival sack, and the mucus will ilien 
\te seen oozing out through one or both of the lachrymal pirn* 
:i> ii vi-eid, grayish or clear fluid. More frequently it is possil 
to empty the lachrymal sack into the nose by preeaing upon it 
11 downward direction. 

Dakryo-cyslitis catarrhal!* may go over into a dakr\ 
mmilenta as the inflaaanatory process increases, or the latter f< 
may occur as a primary atl'eetion. Ruth forms i if inflammation 
the lachrymal Back may, furthermore, be due primarily to 
nation and consequent obstruction of the nasal duct. 

in dakryn-eystitis puruleutit the contents of the sack are of a 
yellow or brownish or greenish color, and are often very fa-lid. 
The other symptoms noticed in the catarrhal dakryo-cystihta 
present in an nggravatcd form ; there is often considerable 
Purulent dakrvu-cystitis is generally a chronic affection. 

In the severe forma a t'wc opening of both oanaliculi and 
the conjunctival wall of the lachrymal sack (Agneta) should l>e 
made, and thus its contents he evacuated. If there is mi L.h-irue- 
tion in the nasal duct, tho treatment of the mucous membrane 
the lachrymal sack by injections of zincnm Bolfuricnm in 
(>er cent solution, or similar remedies, may restore the. 
condition. 

Sometimes the catarrhal form, more frequently, however, 
purulent form of dakryo-cystitis gives rise to a phlegmonous i; 
lamination of the subcutaneous tissue in front of the lad 
sack. There is then great swelling, heat, and redness, eombi 
with severe pain, and the eye-lids, and the surrounding 
may become so much" swollen, that the condition very much 
sembles an attack of erysipelas. It is t lien impossible to sqi 
out the contents of the lachrymal sack, and tho swelling of 
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eye lid- makes it. moreover, Impossible to slit the eanaliculi. It 
is therefore best in such a case (■> make an incision through the 
skin Rod lachrymal aack down to the bone. If this is done at an 
early stage, great Buffering will be prevented. If the abscess is 
allowed to open by itself, a hi''lif>jiti"lj!x'n!<{ may probably result. 
lb it fomentations and the careful removal of all farther discharge 
should follow the incision. Although this mode of operating 
h-avr's no disfiguring scar and i- not likely to Dfi followed by the 
fi'Mii.iti f a lachrymal fistula, it is better to empty the lachry- 
mal sick by slitting the eanaliculi, whenever this is possible. In 
iiiu-i cases, however, the swelling of the eye-lids will prevent 
tfafa, 

[>akryo-cystitis may, through the formation of scar-tissue, 
give rise to lasting folds or impassible strictures in the lachrymal 
-ink in* nasal duct, which may prevent the tears from flowing 
down in the normal way. If a free opening of the lachrymal 
canal ii -i 1 1 i und treatment by astringent injections do not bring the 
ij;iunii- membrane back to its normal condition, we must some- 
times !*• content to advise the patient to squeeze out the contents 
pf i in ■ lachrymal sack as often as itbecomes filled, if possible, 
into the nose, if not, into the conjunctiva] sack. 

As the pus coming from tin; suppurating lachrymal sack i> 
voryapt to cause ulceration of the cornea, especially when the 
latter i- in the least abraded, perfect cleanliness must lie insisted 
ujmn. Bathing the inflamed eye with a lotion containing salicy- 
lic acid and applying compresses dipped in the same solution is 
Sometimes very beneficial. 

Although dakrvo-i'vMiii- may be a primary affection, it is as 
| rule caused by strictures in the nasal duet and consequent con- 
finement and decomposition of tile fluids in the lachrymal sack. 
The treatment of dakryo-cystitis must, therefore, in most cases 
be conjoined with the exploration and dilatation of the nasal duct. 
If the symptoms of such a secondary dakryo-cystitis are not 
. it will suffice to slit one canaliculus and preferably 
lie upper one. As soon as this is dune, it is well to enter the sack 
rilh a probe and explore, whether the entrance into the nasal 
in t I- (re©, If not, it is !»■-( to wait a few 'lavs, until, under 
he uje of cold compresses, I perhaps astringent solutions, the 
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inflammatory symptoms have subsided. Then a careful exp'i 
lion nf the lachrymal Back and the nasal duct should be n 
with a medium sized probe of the kind devised by Bowman 
which bear his name (See figure '2[<). This is done in the follow- 
ing way. Direct the patient to look downwards and push the 
probe gently through the slit canaliculus, into the lachrymal sack 
until it. reaches the opposite (bony) wall. That the wail is reached. 

may be judged by the feeling of solid resistance, and by the fact, 
that movements of the probe iu a horizontal direction, do not 
cause the skin of the upper eye-lid to become wrinkled. During 
this first step of the little nianeuvre, it is well to draw the eve- 
lid inwards (he temple. As soon as it is certain that the probe 
haa reached the opposite wall of the lachrymal sack this tractii 
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Pio. 20. Bowman'i Protestor Exploring tnd Dilating the Nasal Luohrynuil Durt. 
of the eye-lid must Vic released. Now sliding the point of the 
probe along this wall of the sack the probe is brought into 
nearly vertical position, slanting slightly towards the centre 
the forehead. It will now be in the position to be slipped eta 
into the nasal duct. This hist step is the most difficult ai 
ought not to be attempted by an inexperienced band, as a slight 
pressure in the wrong direction may cause the formation of l 
take passage, whieh will not only not, accomplish the wished for 
result but will cause great pain, and sometimes profuse hem- 
orrhage, if the point of the probe has once entered the nasal 
duet it most be gently poshed down, until it lias reached its nasal 
orifice. We imi-t make sure of this hitter point, as obstructions 

ju-t lure ar asionally met with, While the probe \- passing 

down the nasal duct the feeling of resistance will give us an 



exact idea where a stricture is situated. The treatment then 
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consists in tlic gradual or forcible distention of Bueh stricture or 
strictures. The gradual distention is in most cases the preferable 
method. After a probe of a certain diameter hus Itch inin>dm ed. 
it Ib generally allowed to remain in (lie duct I'm- ten or fifteen 
minutes and then gently withdrawn. When this probe can be 
easily introduced, a little larger one should he used, and again, 
when thi- can easily be passed down through the stricture, the 
next larger one is employed. The probing should be done at 
tirst daily, but when large sized probes pass easily through the 
duet, the intervals between the probing should be increased. If 
(he patient has pain after the probing, all hough no false paBsagehas 
been made, cold compresses or bathing will givereticf,nnd the pain 
need dot interfere with the treatment; yet. it indicates sometimes 
that too large a probe has been nsed, and that it would he better 
to go back to a smaller si/.-. While in children and young peo- 
ple a perfect recovery is generally to lie expected, adults and 
older people are less apt to be perfectly oared, and have gener- 
ally to be probed again from time to time. 

Forcible distention by the introduction of a large probe at the 
fin) -illitig. does not seem to yield as good and lasting results as 
does the gradual distention ; it is, moreover, very painful. 

When the obstruction of tho [nasal duet is not due to a 
stricture in the mucous membrane, but to an affection of the sur- 
rounding bone, chiefly caused by syphilis or scrophulosis, suc- 
cessful prohing and dilatation of the duet, is but rarely possible. ' 

If there is a fistula of the lachrymal sack, this will heal with- 
out en] special treatment, as soon as we have succeeded in 
restoring the caliber of the duct, so as to allow the tears to flow 
down through it. 

Although it would seem scarcely possible to break off a probe 
in the nasal duct, I must give warning against this accident, as I 
osee had occasion to remove such a broken probe, left in the 
duet by the operator. 

In a certain percentage of cases the tears will, in spite of suc- 
ful probing and enlarging of the formerly closed duct, refuse 
to !"■ drained oil'. In such cases, ami in others also, in which for 
nv readbn a re-establishment of the drainage from the lachry- 
uai BSfik downwards is impossible nothing can be done, but to 
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obliterate the lachrymal sack. This may be done by a free inci- 
sion into it and followed by the destruction of the mucous mem- 
brane, bv actual or galvano-cauterv. or bv the use of caustics. 
Care mast always be taken, to destroy all of the mucous mem- 
brane, and not to omit cauterizing well up in the cupola of the 
lachrymal sack. The healing by granulation takes place in from 
two to three weeks. The scar is but slightly disfiguring, and, al- 
though the epiphora remains, the patients are greatly benefitted 
by the operation. The whole lachrymal sack may also be cut 
out, instead of destroying its mucous membrane. 

Instead of obliterating the lachrymal sack, Laurence advised 
the removal of the lachrymal gland, but he seems to have had 
few or no followers. 

The lachrymal caruncle is sometimes the seat of a malignant 
tumor. The most frequent form is melano-mrooma. It must be 
removed early ; the operation is easily performed. 



CHAPTER V. 



PERIOSTITIS. — HZMOURIIAtlK. — CKbliUUTU ORl 



OSes of the orbit are either diseases of its bony walla 
and periosteum, or they concern chiefly its contents. In all these 
■flections t h i ■ ■ Bye-ball, its muscles, and the optic nerve suffer 
Duly secondarily. 

It' the disease of the orbit causes the volume of its contents 
to become increased, the eye-ball will be pressed out of its nor- 
mal position, and, as it cannot escape in any other direction, it will 
be probed out of the orbit. This condition is called exophthalmus, 
and may. furthermore, be due to diseases of the neighboring cav- 
itiis. encroaching upon the orbital cavity, or to tumors of the 
■ ill itself or of its appendages, The exophthalmus will, ina 
^roncral sense, be always in a direction opposite to the swelling 
in the orbit upon which it depends and the movements of the 
►*c-tia)l will l» restricted in the direction towards this swelling. 
]', riottitu of the tcafU of the orbit is usually confined to 11 
t of the orbital margin and it seems to he more frequently ob- 
Bi~ved in the upper and outer part, than at any other point. In 
beginning the patients complain of spontaneous pain, and 
:>«i at the seat of this pain a slight immoveable swelling ap- 
w-hicb is very sensitive on pressure. Gradually the swell- 
increaaes, theeye-ball is slightly pushed forwards and to- 
*"iii-«!.sIli{.'op|M>site side, and its movements in the direction of the 
-wt-Uh,^ become restricted and painful. The localized swelling 
"in t ]«iii] ure the most important symptoms for the diagnosis. 

I n tin 1 acute form of periostitis fluctuation will he soon felt 
in- spontaneously, pus will be evacuated. 
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If the acute form goes over into the chronic form, 
Decreets of the bene "ill result, and fistulous openings 
tfae -kin Will allow Of their detection with a pro. .,-. Urt 
ought !t> !•<■ done very carefully, as mi acute inflammation of 
orbital tsaffne might follow. 

In acute periostitis of the orbital margin, when a i 
early siajrc ice com) tresses ami leeches may sometimes toffies 

effect .'i 'urc. If not, an incision should be mad ■■ 

fire opening t'U' tlte escape of the pus. 

If the case is already a chronic one. matters will Ik- ioi 
complicated. After an incision has been made down to the 
eased portion, the necrosed bone must !"■ removed or the carii 
parte well scraped out In these chronic oases this opes 
must often tic followed by a plastic one. as the formation of 
bound down to the bone often causes eel ropium. 

Orbital periostitis is most frequently the result of an iuj 
In other cases it is due to a strumous or syphilitic diathesis, 
in the treatment we must, of course, take these points into 
eidcration. 

Injuries and heavy falls may cause hemorrh/BQ 
orbital tissues, .'such hemorrhages cause sometimes count 
blecxophtbalraus conjoined with paretic symptoms in the 
clesof the eye-ball. The blond can usually lie seen, as n gi 
civilly infiltrates the ocular conjunctiva, and in Bomo amen 
it eo as lo form a dark red, shining, ring-shaped elevation 
tin 1 cornea-scleral margin. Such a hemorrhage may, of i 
be due lo the rupture of blood-vessels alone, or it rosy lie 

plicated by fracture of the- bony wall of il 'bit Ii 

therefore, be a comparatively simple affection, and its alai 
symptoms may disappear after a short time without leavinj 
trace behind. In the other case il may give rise to rather seri- 
ous affections, and especially, as the fracture often concerns the 
the walls of the optic canal, to atrophy of the optic n 
consequent blindness. 

CtUuiith orbittB, phlegmonous inflammation of the orfafl 
tissue, may be a primary affection, or it may be due to an i 
jury with or without the subsequent presence of a fore 

caused also by orbital caries or necrosis, e-pecially 
tl is far back in the orbit. 
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P:iin in the orbit, restriction of the movements of the eye- 
hall and exopfathaloms ore the fire! symptom* complained of, 
and oro usually attended with fever. The exophthalutns is most- 
ly in a forward direction, and the restriction of the movements 
of i liv i ■>■'-! mII is then general, and not particularly pronounced 
direction. Gradually the eye-lids begin to swell, and 
the omqtmctin becomes cedematons. The upper eye-lid usually 
■weQa BO eonaiderably that it is impossible for the patient to 
raise it. 

The pressure and traction on the optic nerve may cause tcdema 
of the Optic papilla or optic neuritis, with attendant amblyopia. 
In other caeca Bight ia apparently not at all impaired. 

Gradually pus is formed, and the abscess may point either in 
the rye-lid or in the conjunctive, and thus a spontaneous core 
may take place. 

In ran 1 eases the pus may break through the lamina papyra- 
etg iif the us etbmoidci into the nasal cavity or downwards, into 
tli<- antrum of Highmore, or even upwards into the cranial cavity. 
The intlammation may, moreover, extend to theeyc-ball, and 
cause its destruction by purulent irido-choroiditis and subsequent 
shrinking of the eye-balL In other cases the cornea may slough 
onsequence of the impaired nutrition and exposure due 
to the exophthalmos. 

The formation of pus in the inflamed tissue is occasionally 
vei y alow, and yet, the impairment of sight due to it may 
be comparatively small. I once had occasion to see n case of 
orbital cellulitis five weeks after the first symptoms had set in, 
and evacuated the pus by an incision. The recovery was rapid, 
and only a partial atrophy of the optic ncrw remained behind. 

in rare cases no pus is formed, and the inflammatory symp- 
toms subside again altera short period of existence. The etiology 
-if orbital cellulitis, when it is not due to au injury or to caries. 
<-. :i - | ■■' . unknown. 

Willi regard to the treatment, first of all, perfect rest and worm 
applications should be insisted on. I ('after a few days Ihesymp- 
hrawoontinue unabated, an incision should lie made, whether fluc- 
tuation can be felt or not. If pus is already found, it "ill escape 
through the incision, and the eye-ball will gradually recede toils 
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normal position in (In- orbit If no pan is then, or 

knife h;is not reached it, the bleeding find sabsequei 

senms Until will redoes the tension of the tissue, mid thus gi 

relief. Tlie wound most, of course, lie kept open until aU •vm; 

toms have disappeared, and (he warm applications m 

kept up. 

The incision into the. orbital tissue is l«-si made toj 
conjunctiva. If this is impossible, it may be dona tbroogfa Ins 
lid. A narrow knife should be used and great can be taken 
to WOUDd the eye-ball in* Ihcnpl ie nerve. Ilis sanai 
difficult to reach the pus-cavity, and it is then preferable to BMJ 
further exploration with a blunt instrument. The wound h< 
very readily, and if the optic nerve and eye-ball have remain 
intact, a perfect recovery is obtained in the course of a few da; 

It is well to know that symptoms which reeembli 
those of orbital cellulitis may be due to thrombosis < 
thalmie vein, or, which is more frequent, to thrombosis of 
cavernous or longitudinal sinus. In the latter cases, 
affection usually concerns both orbits and their contents, am 
moreover, the cerebral symptoms will help to make En 
clear. 

After tenotomy of one of the external muscles of the 
ball for strabismus an inflammation of Tenon's eapattU is son 
times observed. Although the pain and swelling, and the riaj 
ble inflammatory symptoms are somewhat like those of anorbit.il 
cellulitis, a mistake is hardly possible, since the inflam m ation of 
Tenon's capsule (TerumitU, as it is inappropriately called), oaonM 
only a comparatively slight protrusion of the eyr-ball. 

A small, red swelling is in these cases at first observed Beat 
the incision made in the tenotomy. It is immoveable, foot ma\ 
be fluctuating, and is covered by hypcrteinie and cedem 
junctiva. This swelling may increase in size and gradually ex- 
tend around the whole of the periphery of the cornea. The 
movements of the eye-ball are painful and Bomewhal I 
but only in consequence of the pain, for the eye-ball may be. 
moved in all directions. The upper cyo-lid is usually slightly 
(edematous. The fluctuation is due to serous fluid 
Tenon's space 
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(The same condition i- observed hi i complication in cases of 
panophthalmitis). 

The application of iced compresses and real air usually suffi- 
cient in tlie treatment of these rare cases. 

Et>,)ihtjx'»"i of the orbital tissue/ (and eye-lids) is sometime* 
observed in consequence of a fracture of the lamina papyracea 
of tin' M ethmotdei ; also occasionally, in eon.seuuciiee of injuries 
of the laebiymal bone, or of the bony nulls of the nasal dint 
bom forced dilatation of this passage for the cure of an ob- 
struct ion. 

The orbit is not infrequently the seat of /teop/asiM, which may 
be either benign or malignant 

Oyttoid formations, when met with in the orbit, usually lie 
under the upper eye-lid near to and above, the outer angle of the 
palpebral Assure, and outside of the funnel formed by the exter- 
nal muscles of the eye-hall. These cysts contain an oil-like fatty, 
it mucoid fluid, of an amber or brownish tiut. Their walls may 
become firmly adherent to the periosteum of the orbit or even 
to the eye-ball itself, and are often very vascular. They grow 
dowry and may bring about a partial atrophy of the eye-lid by 
their continued pressure, They, moreover, displace the eye-ball 
and may cause a noticeable exophthalmos with attendant double- 
vi-iun. and with the oilier Bvmptoms which depend upon contin- 
ued -tretching and impaired nutrition of the optic nerve. 

True dermoid cysts, and echinococc.ua cysts have also been 
observed in this locality. 

Such cysts must be removed, and. of course, if possible 
enucleated intoto. In doing so care must be taken not to injure 
tin.- eye-ball or its exterior muscles. 

A number of primary epithelial cancers of the orbital tissue 
li;uc been described, yel it seems that the tumors of this tissue are, 
as a rule, not of an epithelial, baton the contrary of the connect- 
ivi- ti-sue type. Thus we find nunul ami ttpindh-rM xitrrinit.it, 
mtUuunarcoiiin, jih,;,-*,!,:, :!„■!, tinj.rtj-xurvimta, a/stosarcoma and 
na of the orbital tissue. 

Mm Bymptoms of all these different forms of orbital tumors 
in Mmilar, and the most prominent one is always the exoph- 
thalmic. To-this may be added intercurrent inflammatory svmp- 
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t*:*a*. szt*L «eszL *^ izh- » i s^m g as iwerabie to ike optic 

xz*i Vj lie «r«l as we o*NKve imci ifi cases rf< 

-f v*- i/i' * YXf*farnuaxm 5a lie latliMunl staid or to orbital eel- 

l^irii*- 

Tbe TTTmor may frfq«HiiT be anmed In* palpation and does 
nc»T. < f «qts*. move wbai the eve-biH is moved. 

Swh a wwf crudco sii^ 1* removed, as soon as aetocted. 
A* kog as it dc«es i>:4 interfere wiin a clean removal, an attempt 
?iiCiuid bemade topresjwretbe eye-hall. If this is impracticable, 
ti*e ey*->adl mus? V sacrificed, and in some cases the whole of 
the orbital Irenes wiE have to >«e cleaned oat in onkr to save the 
p*xknt~s life. 

In cas* the ere-haH has bera removed with the tumor, a sug- 
ff*stx*n made by On#ft is veiy valuaiile, indeed. It is. to further 
remove the lid-margin, the palpebral conjunctiva and tarsal tis- 
sue to. and ?«ew the eye-lids together. The eye4ids heal promptly 
together and thus form a permanent cover, which protects the 
deeper tissues from injurious influences. 

I had once occasion to examine a large orbital tumor, re- 
moved from a negro* woman, with preservation of the eve-ball, by 
the late Dr. Darty. of Xew Tort It proved to be a leiomyoma^ 
and consisted almost wholly of organic muscular fibres. No sim- 
ilar case -has been anywhere reported, and I suppose the tumor 
originated from the organic muscular fibres lying in the orbital 

ti-^ne. 

Another class of orbital tumors spring from its bony walls. 
We thus find simple f»*U*'ma and jwriotfjal *ar*oma of the orbit 
The contents of the orbit may. moreover, be invaded by tumors 
originating in the neighboring cavities, especially the nasal cav- 
ity'and the antrum of Highmore : the symptoms will be much 
the same as in cases of primary orbital tumore. 

Pulsating exophthalmic as well as exophthalmic goitre 
{£<j#dotc*. ~Graw* </<«</* \ will be spoken of in Chapter XXffl. 
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Continued cold application* to an eye are best made by means 
of l piece uf light linen, which after haying been cooled either 
in cold water, or ice water, or directly on ice, is laid upon the 
dosed eye. This linen should Ik- folded several times, because ii 
will then keep its temperature for a longer time, and a second one 
ought always to he kept cooling while the first one is lying on the 
eye. As Minn as tin- linen on the eye no longer causes a cooling 
sensation, it should be changed. The time in which this will 
liave to be done, will, of course, depend on various circumstances. 
"Willi children it may be necessary to fasten the linen with a sim- 
ple bandage. 

I !an iuii-1 always lw taken to wring the linen dry before ap- 
plying it, and not to allow any cold water to trickle down and 
enter the ear. This may be the better guarded against by put- 
ting some oiled cotton into the ears. 

Instead of the linen a very small ice-hag may sometimes be 
used. Yet its weight ilinst be so small as not to be felt disagree- 
ably. 

When cold bathing only is required from time to time, this 
i* best dmie by gently pressing a cooled sponge or linen rag 
■gainst the closed eye. This may. however, be replaced with 
peat advantage by an eye-douche. A quart or more of cold 
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water may thus be allowed to flow against tin 1 eye from a 
grate bight through a very fine FOM- 

Opening the eyes under water should be avoided. 

In cases of plycheuular keratitis, with great dread of light 
and >) asmodia entropiuiu, it is often of great value to apply a 
sodden cold bath to the whole face. This is bee) done by plung- 
ing ihr child's faee into a basin of cold water and by holding "" 
there until it struggles tor breath. 

This procedure may be vuried by holding the child over 
basin and directing a moderately rtrong stream of eold water fid I 
in his faee through a rather coarse n»e. 

Continued warm applications are best made in the same way 
as eold ones, or they may !>e made in the form of poultices. 
The liest material for the Utter is a mixture of ground linseed 
and shorts. To keep these poultices warm the one not in use 
should lie in a sieve on top of a vessel with water, which is kept 
gently steaming. 

Dry heat may sometimes be indicated, and may he applied by 
means of little bags containing a light material, such as bran, 
which will retain the heat for simetirue. 

Leoofot most never be applied either to the eye-ball itself or 
to me eye-lid*. The best place for the application of leeches in 
eye affections is the temple, or, more accurately, the space between 
the outer angle of the palpebral tissue and the line, where the 
hair begins to grow. 

This is also the best place for the application of Haitrh fotgtft 
artificial leech. 

Any dt*c/>i'r<fi from the palpebral conjunctiva should 1k> gently 
and carefully removed. What slicks to the eye-lashes and the 
lachrymal caruncle, when semi-fluid, can be easily wiped away 
by the use of a soft, moist sponge or linen rag. When the dis- 
charge is dried up and bard, it must: first be well soaked by bath- 
ing with warm water. It can then be removed by brushing the 
eye-lashes back and forth in a horizontal direction with a sponge, 
or ftill better with a i]ry towel. Alter the eye-lashes and lid- 
margins have thus been cleansed, the conjunctival sack must lie 
EftSpeoted and every film of coagulated discharge be removed. 
This may be done by gently wiping it off with a very soft sponge or 
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town mg, or with a moistened camel's huh- brash. If thecon- 
j« iin -r > \ ;l tends to bleed, when cvrn hut slightly lunched, a gentle 
stream of --:ilt water should be allowed to flow over the eye and 

thus wash tin: discharge away. It is better not tu employ forceps 
tnovat of coagulated discharge, but, If used, groat cere 
mu.-t be takes, not to grasp the underlying tissue. How ho 
evert the eye-lids for examination of the palpebral conjunctiva 
aud fornix, has bent described in chapter II. 

For the inatUlation of medicated fluids Into the conjunctival 
suck, it is best to use a dropping tube. (See figure Bl). Where 
thtBCannol be procured a goose-quill or even a teaspoOB may 
answer thepurpo ■■■. A somewhat ampler way, with which, how 
ever, the patients usually are uot successful, is to replace the 
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Fio.'il. Dropping tube. PrMHtre on the rubber BXpollB tbe air from tbfl tulip. Re- 
li.'Ming the pressure, while the ml".' i- illppcd lulu the solution, tu bo used, allows 

Tli..- Iluhl Miirmi In- nil"', When Hi.- r.il.i- Ik thus . Iiiiil-i-iI. -hjlit |.r in- 

upon the rubber will expel I the Huril in the shape of drops, mid In a quantity 
which cun be easily regulated. 

cork of the bottle with the index-finger of the hand, which holds 
the faottte, ami to allow the fluid to escape in drops by the side 
iif the linger. If this does not work, a small notch may be cul 
in tin' cork along its side bo as to form a channel through which 
the fluid can slowly escape, when the buttle is tilted. In order 
tu instill the fluid into the conjunctival sack, the eye-lids should 
e held apart with the other hand anil the lower eye-lid be drawn 
down sufficiently tu allow the drop to enter, while the patient is 
directed to look upward. Medicated fluids, which have no 
;i -iiinl'i nt or caustic quality, and whose effect is tu be reached 
mi >n, such as solutions of a mydriatic or myotic drag, 
should, if possible be. allowed to drop directly upon the cornea, 
H they are thus &bsor!>ed more readily. The drop must not fall 
from any appreciable height, should not lie cold, and must nut be 
allowed to be washed out at once by the tears. Whenever, there- 
fore, it is difficult to make such instillations, it is [test to direct 
tin patient to lie mi his back and to hold his eye-lids apart for 
tome time after the Instillation lias beeu made. 
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Astringent totutumi should be applied by means of a moder- 
ately large camel's hair brush, dipped into the fluid 

drawn across the conjunctival surfi f the everted 

usually Millie. -i to apply them to the lower eye-lid. K pdo 
irritation are very annoying after Bueh an application, the patia 
should be directed to bathe thoeyes forsome tune with c( 
water. 

The application of caustic solutions should always be mode 
the Burgeon himself. When making such an application 
cornea, must never be left unguarded li is therefore liest to 
treat each diseased eye-lid separately with :i brush. White On 
caustiu solution is brushed upon the inner sui-l':i. .- of the , Vl ., 
upper eye-lid, tin 1 patient looking down, the lower i 
tly drawn upward, so as to rover the cornea perfectly. By 
siimlar manoeuvre the upper eye-iid is made to protect the < ■,„ 
nea while the lower one is treated. As soon as the applicati" 
is made, the brash should be dipped into a howl of water, hel 
by the patient under his chin, and the superfluous caustic wash* 
off with it. It is, of course, impossible to neutralize the primary 
effect of the caustic by washing, so there need bono hesitation in 
using plenty of water. The application of caustic fluids should 
not be repeated until the superficial eschar caused bj the 
application is east off. which takes place in from SO to l'I In 
It is therefore best to u-.- these remedies only once in 24 h 
and to make the application at about the same hour every 
preferably in the fore-part of the day or at least not in 
evening. 

By quick, intelligent manipulation with the brash Hip effeot 
of tho caustic application can be nicely graded, and even to a 
oertain extent localised. v 

Uulplmto nf copper, in substance, the sovereign remedy in 

i |i| alio bo applied by the surgeon himself. For 

. i irge crystal should be trimmed thin and perfect}* 

wwtolji (Mid tin led in :l crayon holder to make ita handling 

i ilge : or roughness mu&1 be allowed to remain 
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should bo made very gently by pimply drawing the crystal once 
hzdbb the part to be treated, and the conjunctiva should them be 
li lulu ill off at once with ;i brush dipped in water. All robbing 
and prolonged contact, producing a causfie effect, ia to be 
avoided. What is wished fur ia only irritation and stimulation, 
and not the "burning off" of the granules. As the Beat of the 
granules is mostly in the fornix, the surgeon must lie careful to 
apply the copper crayon to this pint especially. 

In treating the fornix of the upper eye-lid, it is necessary there- 
fore to go high up under the everted cm -lid. and in doing so to 
lay the crystal against the lower eye-lid, so us to drag it along 
and prntcrt (In; cornea while the copper is shifted upwards. 
Treating the fornix of the lower eye-lid is, of course, very much 
easier, since it can be fully exposed. All these little manipnla- 
tions must Iks performed with great delicacy and care in order to 
obtain the best possible result. In this point lies the secret of 
the different results obtained by different physicians with the 
sulphate of copper in substance. 

Ahem in Bubstanee may be used in the same way as the sul- 
phate of copper. Nitrate of silver in substance or in the form 
of the mitigated stick is best altogether avoided. 

Some remedies are best applied to the eye in the form oioint- 
mente. The common advice to simply smear a little of the oint- 
ment into the eye or on the inner surface of jthe lower eye-lid, is 
not sullicieiit, as only very little of the ointment will reach the 
part it is chiefly intended for, namely, the cornea. 

The best method of applying anointment, if it is not fluid 
enough io be brushed upon the inner surface of the upper eye-lid, 
is to take a, little on the end of a blunt probe, to bring it between 
the separated eye-lids, and then to close the lids quickly while 
the carrier is withdrawn. If this dues not succeed the upper eye- 
lid must In' everted and tin- probe with the ointment he brought 
upwards between it and the eye-ball. Then the probe is with- 
drawn, and the eye-lid returning to its normal position wipes 
off the ointment. 

It is fhen well to gently rub the ointment with the eye-lids 
all over tin- eye-ball in circular and radiating movements, exert- 
ing all the time a slight pressure. These movements have the 
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value of massage, uml lire especially to bo recommended in 
neul ail'eetions. 

For tin.' iiiHpi-rii'ilion 1 1 1' medicinal yfrdrrs, us calomel orii 
form, iiil" the conjunctival Back, it is best to make use of a small, 
dry camel's hair brush. This is lightly dipped into the powder, 
the eye-lids are separated with the fingers of the other hand, 

Uld the powder is snapped off the brush into the conjunctival 

sank. 

A- the discharge in most forms of inflammation of the con- 
junctiva is contagious, a great many efforts have been made to 

perfectly >;~nt,tt,- u hi-nlth y eye, so long units fellow continues 
diseased. Yet most of these contrivances are very annoying and 
after all useless, 'as perfect isolation is almost impossible. Abso- 
lute cleanliness in the fullest sense of the word, which involves^ 
free use of plenty of fresh water, is, according to my experience. 
at least as good a preventive as any appliance for isolating 
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healthy eye. especially when the patient remains in such a posi- 
tion that no discharge from the diseased eye can run aorosi Use 
bridge of the nose into the healthy one. 

To isolate, however, a child suffering from one of the serious 
forms of conjunctivitis (purulent, gonorrheal, diphtheritic or 
trachomatous conjunctivitis) from other children, is highly to be 
ree-ommended, nor should such a child ever Ik- allowed to go to 
w-bool. This is often allowed when children suffer fron 
at from chronic purulent conjunctivitis, hut is to be absolutely 
fowJ^mii-d ■ bad practice, 

%-.hlh<-: . ingrowing eye-lashes, are easily pulled 

■ „d ,., || pigmented, with appropriab 

But. often the most annoying onesare 

.' ahnoel ^pigmented. To detect these u I 
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times rather difficult, sod is best done by placing the patient 
B&dewaya to the Kght, and then looking along the lid-margin, 
■■■ bich should 1".' slightly drawn away from the eye. Alternately 
applying the lid-margin to the eye-ball and lifting it otF 
will help greatly in the detection of Buch cyc-la>hcs, since 
they will raise the tear-fluid somewhat before being, drawn 
away by the eversion of the lid-margin. Great care must be 
taken to extxact the cilia with the root and not to break them 
off 

Tlie whole procedure is, however, of but little value, and, to 
afford a temporary relief, must be repeated again and again. 
The patients should therefore be persuaded to have an operation 
ti>r trichiasis performed. (SeeChap, III). 

The removal of amaU fun i<ju bodies from the conjunctival 
0nk Is, as a rule, a very simple affair, as the foreign bodies lie 
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for the most, part loosely on the conjunctiva. They may be re- 
ii ii urd fn mi the everted eye-lid by means of a moist camel's hair 
brush <>r a piece of soft linen. In the lower conjunctival sack 
0M>j are usually found lying in the fornix. In the upper eon- 
inih iiMil sack they lie most frequently in the small depression 
just above the inner edge of the lid-margin. When one small 
foreign body has been thus removed, the surgeon should scan 
1 1 ii' ■■' hole conjunctival sack once more, and, if necessary, sweep 
lhe opper conjunctival sack as high up as possible witha moist 
camel's hair brush. When the foreign body is not easily detected 
by. it- color, il is well to draw the finger gently over the surface 
of lhe palpebral conjunctiva and thus to satisfy ourselves that 
nothing has been left lfbind. 

careful inspection of the ryes of children, it is often 
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oaoessary i" separate the Bye-lids bj menus of D* *w a tr * f lid 
retractor*. (Seefigure 28). During their use grcatcare must be 
taken Dot to exert nor to l<'t the patient exert any pr c a suru on 
the eye-bail. It is therefore best to insert thereeractor for (he 
upper eye-b'd first This i^ done by everting the lid -nun-gin 
slightly by dragging the ekin upwards with the index finger of 
one hand tad Blipplng the retractor under the eye-Ed with the 
other hand, nil the time pulling the eye-lid slightly away from 
i!t< eye ball Tke insertion of the retractor for the lower ei 
lid is much easier, but mu-i he done in the same manner. 

To insert and remove a wir&*peculum [See figure 24), to 
the eye-lids apart during an operation on the eye-ball, reqafc 
the same delicacy. The branch for the upper eye lid must always 
Ik) inserted first, while the branches are held tightly together, 










Fto. it. Winwpoculum to toroe uu.l bold Uw lyo-liUs «i«rt uurinj ■ 

and the same precautions are to be observed 
[id-retractor. Wnilethisis being done the patient is directed 
look downwards. Then, while the patient looksapmndk, 
branch for the lower eye-lid is inserted, and the two branches; 
allowed to separate. When the speculum is removed, t( ; 
,., e ye-lid is firs! taken out, while the 

.-,-, and then the one for the opper eyv-hU 
, tidaare gently pulled away from 1 
,,, .,,.,, toavoid the exertion of 

.'.;■■■ | 

,.■■■, in nil important 
I |,i-ju-tioner anooU ■*"**• 
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counteract the reflex-action of tbe orbicularis palpebrarum muscle 
and Chen B speculum hiia to be inserted to bold the eye-lids 

•pert 

Alter the speculum has been properly adjusted, the conjunc- 
liv.-i most be grasped with the fixation-forceps (See figure 25) near 
tin 1 cornea, and best near the lower corneoscleral margin, as the 



Fig. 25. Shurp-timHu'1 Fixiillou Forecps. 

aye -lull will instinctively fiy upwards to avoid the instrument 

for tbe removal of tbe foreign body. The latter should not 

a sharp instrument, especially in the hands of the unpracticed 

operator. A bent needle, or a somewhat blunt minute spud 

or gouge, is tbe most appropriate instrument. (See figures 26 

Care must be taken not to injure the neighboring parts of the 
corneal tissue, and to attack, as far as possible, the foreign 
body only. The unexperienced operator, however, had better 

:>-<-\> bis hands from this apparently trifling, but sometimes 

ather difficult, little operation. 




Flo. 27. Spud or gouge for the removal or small foreign bodies. 

When inserting an artificial . ye, it is best to follow the rule 
for inserting the Bpeculum, that is to insert it first under tbe up- 
!. and again, when removing it, to lift it first ont of the 
li.«i.'i- rnnjnnctivai sack while the patient looks upwards. The 
■ mid be directed to bend his head over a bed or pillow, 
vhen removing the artificial eye, until he has acquired sufficient 
*kill in the manipulation to accomplish it without fear of letting 
rl.c artificial eye fall. 



TO 



OPHTHALMOLOGY. 



For bandofffng eyes the surgeon should hare on hand a num- 
ber of rolled flannel bandages from one and one-half inches to two 
inche* wide and from two to three yards long. Pad the eye 
nicely with picked lint or absorbent cotton, or common cotton 
dipped in water, and, while the patient holds the pad against the 
lower orbital margin, begin to unroll the bandage over the ear 
and on the same side as the affected eye. Wind the bandage first 
around the head, merely covering the upper edge of the pad with 
itx then come around the back of the head in such a way that the 
bandage runs across the eye from below upwards, thus m*lnwg 
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Thi.» bandage lias groat ml vantages, but aLso the disadl S&tage, 
thai it U'l-rj' warm, especially in rammer. In hot weather ;i 
lighter material, such as bunting, may bo .substituted. Linen 
bandages lack elasticity, un<I are therefore not to d 



When the patient la bandaged, see to it thai the I 
neither ton tight not too loose, If it is too tigltt, relief may 
sometime be given by pulling in 11 forward cHreotiOB, near the 
car. on the piece coming serosa the eve. It' this relief 
Went, or if iho pressure is tilt again to be too gn tl after ■ bfj 
minute*, it is best to remove the bandage altogether, and to apply 
it anew. If it U too loose, it should always be reapplied. 
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his services valuable, while no assistant would be preferable 
one, not observing these rules. 

As good light is absolutely and especially required in e 1 
vyr-njirijiliou, the tirst rule for the assistant is, to keep out of 
light, and, as perfect freedom of movement is necessary for 
operator, the second, and no less important rule, is to keep 01 
his way. Both rules are usually best followed, il thi 
stands on tlie side of the patient opposite to the operator. As 
the operator will, as a rule, be ambidexter, the assistant ought 
to l»' .-<> too. If. for instance, the assistant is required to hold 
thr hi' steady during a certain Btage of an operation, he should 
hold it with the right hand when the operator uses his left, and 
vice versa, at least when they stand on opposite Bides of 
patient. To have the eye steadied by a trusty hand is of such 
assistance to the operator, thai he would not lie likely to do wi 
out it, when it is to he had. Yet, a hand taut is not trusty, 
worse than none. 

In order lo steady the eye-ball the conjunctiva is grasped 
the fixation forceps near the cornea-seleral margin, and as din 
as possible opposite the field of the operation, and the leeih 
the forctfpsare inserted into the tissue as deeply as possible, 
forceps should always be held so that the thumb can at am 
moment press on its spring-catch and ojteu it without any further 
movement. No traction and no pressure must Ik- exerted. if 
the globe must be turned downwards In the assistant, this 
to Ixi done by pulling downwards on the fixation forreps, but 
rotating the eye-ball around its horizontal ax i.-, by slightly 
the hand that holds the forceps and lowering the part attached to 
the globe gently towards the lower fornix. This little manipu- 
lation, if awkwardly done, may ruin an eye. Therefore, remi 
bcr: Do pulling, no pressure, but steadiness. 

It is sometimes necessary for the removal of a small foi 
body from the cornea, or the division of the lens-capsule, etc, 
have the field of operation well illuminated by artificial light 
To do this we use. a large magnifying lens, which, ofcounBj 
must be held by the assistant. It seems an easy matter to thro\ 
sufficient light with such a lens upon the field of operation, 
it requires careful attention on the part of the assistant to do 
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satisfactorily, as the position of the lens must be changed with 
almost every movement of the eye-ball or head of the patient 
The assistant should therefore not divide his attention between 
this and anything else of interest during the operation, or it may 
happen that the operator will find himself suddenly with a dark 
field of operation before him. 

When the operation is a bloody one, as, for instance, an oper- 
ation on the eye-lids, or a strabismus operation, or the enuclea- 
tion of an eye-ball, the assistant should be prompt in wiping 
away the blood. For this purpose the sponges must be well 
squeezed out, and a careful assistant will, by wiping quickly 
after every cut that draws blood, enable the operator to work 
rapidly and never in the dark. 

It is always best to wipe the blood away, not to soak it up, as 
is frequently done, by pressing the sponge on the bleeding sur- 
face. On the contrary, all pressure should be carefully avoided, 
especially in operations upon the eye-ball itself. 

When, after the operation, the bandage is applied, the assist- 
ant can be of great help also. This is especially the case when 
the patient is under the influence of an anaesthetic. The assist- 
ant should then support the patient's head with one hand, and 
with one finger of the other hold the end of the bandage tightly 
against the head, so as to prevent it from slipping while the first 
two turns are taken around the head. 
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Hyperemia of the conjunctival blood-vessels is frequently o 
served, especially in the conjunctiva of the eye-lids. It may be 
more pronounced in one part than in another, but it always shows 
least in the fornix. The color of the hypcneniic parts is a brig] 
red. almost scarlet. In liyperiemia of the eye-baU we have s 
(see Chapter II.), that it is necessary to distinguish I 
hypenemia of the ocular conjunctiva, and that which lies r. 
deeply and has its seat in the sclerotic. 

When hyperremia of the conjunctiva has existed for s 
time, the fornix, and later on the ocular conjunctiva, uhol 
slightly oedema tons condition. Later the papillae of the cotiju 
tiva become enlarged, and protrude slightly shove the general & 
face of the conjunctiva, especially near the fornix. 

Hypeneiuia of the conjunctiva may he due to some irritation, 
and especially to the presence of small foreign bodies in the C 
junctival sack, it accompanies coryza, and it may even o 
in the strain incident to an error of refraction. It c 
more, be symptomatic both in certain more serious forms o 
diseases, and in other disorders. 

Patients suffering from hyperemia of the conjunctiva i 
plain of a dry, healed feeling, especially in the evening, 
eyes get easily tired, and there is slight photophobia and la* 



When idiopathic, the affection usually yields readily to 
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If due In the presence of a foreign body or to an error of 
n fraction, the removal of the one or the correction of the other 
will be sufficient In other cues when the by pencil he condition 
bu become Chronic, weak uslringent solutions of alum, sulphate 
of zinc or biborato of soda are useful. The effect of these reme- 
dies will 1h] greatly enhanced by systematic cold bathing of toe 
Byes, OF, by the use of the eye-douche. In bihiii! eases bathing 
with warm water is more agreeable to the patient. 

When the bypenemia of the conjunctiva] blood-Teasels is com- 
bined with an increased and abnormal secretion of the conjunc- 
tival glands, WC have to deal with cinijiiiirtn-lt.il. 

The discharge from an eye suffering from any form of con- 
junctivitis (except the phlyctenular) is contagious. The physi- 
cian must, therefore, never forget to guard the family of sueh a 
patient against conveying any of the discharge to their own eyes 
by means of towels, handkerchiefs, etc. Constant and careful 
removal of any discharge, and absolute cleanliness must be in- 
sisted upon. Eyes Buffering from conjunctivitis should, there- 
fore, never lie bandaged. 

In the lightest form, the catarrhal conjunctivitis, when in the 
teate stage, we rind hyperemia and axlcmatons swelling of the 
palpebral and ocular conjunctiva, and sometimes small subcon- 
junctival ecehymoses. Gradually the papilla) of the conjunctiva 
become enlarged and give it a velvety appearance. The eye-lkls, 
especially the upper one, swell, and the papebral fissure appears 
smaller. Photophobia and lachrymation are but seldom 
absent and pain or great discomfort is a prominent symptom. 
The patients often locate the latter in the outer or inner angle of 
the palpebral list-urc and insist that they have a foreign body in 
Que eye, 

The secretion in catarrhal conjunctivitis is mucoid or muco- 
purulent. It. is not secreted in largo <|tiantity, and it coagu- 
lates easily. It will be found in yellowish flocks within the con- 
junctiva] -aik, especially in the lower and upper fornix and upon 
khe lachrymal caruncle. Some of it usually adheres to the eye- 
lashee, I tilling sleep the eye-lashes of the two eye-lids are glued 
together and the patient is unable to open his eyes on waking in 
the morning. This often gives rise to excoriations along the lid- 
and near the outer angle of lln' palpebral fissure. 
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Catarrhal GCnjunctmtifl ma} !»■ caused by innumerable irritat- 
ing influences, and is usually attributed to a "oold." 

Ligbt forms of this affection may get well without interfc 
ence. When the symptoms are severer cold water applicant 
or ice-water compresses should be used continuously to cool 
inflamed tissues, If the discharge is profuse, a one per cent soli 
tion of nitrate of silver should be applied once ;i day by the phy- 
sician. When the continued use of iced compresses is no longer 
required, but the photophobia is as yet marked, colored gl 
should be worn. 



z 
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Acute catarrhal conjunctivitis may pass over into the chronic 
form. In the latter the symptoms are ;tll considerably amelior- 
ated, and the patients are able to attend to their duty although 
continually annoyed by the affection. During sleep BOOT* I 
charge collects at the inner angle of the palpebral fissure c 
hcres to the eyelashes, and often the eye-lashes of the two e 
lids are found stuck together in the morning. The eyes I 
easily tired and complaint is often made of a feeling, : 
or eaad were in the eye. 
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These symptoms usually yield promptly to cold bathing con- 
joined will] i In* daily application of an astringent solution. Sul- 
l'li:itr of /inc. tannic acid and Others, arc nil very useful in u one 
pec cent solution. In some mild cases b few drops of a one per 
cent Bolutkm of boracio acid dropped once or twice daily into the 
conjunctival sack may suffice to mitigate the symptoms. 

I\i'itfe>it •-■'•Hjnii'i'iriti.x is really mi exagerated catarrhs] con- 
junctivitis and the one may pass over into tlie other. An acute 
purulent conjunctivitis shows, therefore, all the symptoms of an 
acute catarrhal conjunctivitis, only much intensified and with a 
different character of secretion. 

The whole conjunctiva is intensely and uniformly red, the 
pspilbe axe greatly swollen, and deep fissures are Been between 
mem. The uciiL'ir conjunctiva and the eye-lids are mdematou*, 
the latter SO much so that the patient is often unalile to open hia 
I J i ■-. (See figure 30). The feeling of heat and pain in the eyes 
is mtv distressing. The discharge is at first scant, a serous fluid 
containing flocks of yellowish mucus, Then it becomes thicker, a 
Dnun-like pus, which dries up easily and dins frequently gives 
rise to excoriations of the skin. Witb the profuse secretion the 
epithelial surface of the conjunctiva is cast off and the blood-ves- 
sels are apt to he wounded in turning the eye-lids. The swollen 
OOular conjunctiva forms an elevated ring around the corneo- 
scleral margin (chemosis). 

The impaired nutrition of the cornea, as well as the direct 
iiii'ri n,,n from the pus, in which it is continually bathed, fre- 
quently cause conical affections. These arc usually infiltrations 
md ulcers, which are especially destructive when occurring dur- 
ing 1 purulent conjunctivitis. The ulcers begin for the most 
pajrl near the corueo- scleral margin, and may travel around the 
whole periphery of the cornea (ring-shaped ulcer). If the dis- 
i brought promptly under control, the ulceration leads 
Hon of the cornea, prolapse of the iris, and eventually 
to the total destruction of the eye-ball. 

Tlie etiology of purulent conjunctivitis is in most cases ahso- 

The irritating poison comes directly by contact, 

U indirectly through the air, from another purulent eye or from 

I patient Buffering from gonorrhoea (gonorrhoea! conjunctivitis). 
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Even a slightly morbid discharge from methraor vagina brought 
into tin- conjunctival Back, may set up a purulent conjunctivitis. 
This is the way in which the purulent conjunctivitis of newly 
boil) children is brought about. 

Purulent conjunctivitis caused by a gonorrhoea is especial!; 
dangerous, and is greatly to be dreaded on bocoubI 
rapid and destructive: 000 

With regard to the treatment of the affection under emiside: 
idion, tin rule usually laid down is, to make continued \< 
cations alone, as long as the discharge is BCSUt and 
UoooVetailicd. When the discharge becomes purulent, andali 
dant, can-tic treatment is to be commenced. The latter consi 
in (he daily application of a two, and later of a one per 
solution of nitrate of silver to the diseased, conjunctiva. Cornea 1 
affections are no contraindication to this treatment, but they 
for Increased carefulness in confining the application of the 
lie solution to the conjunctiva and also for the instillation 
either sulphate of atropia or sulphate of eeerine. 1 1 per ceut'i. 

To this caustic treatment may be added other anti-phh 
measures besides the Ice applications. These are the applicatii 
of leeches to the temple, or, what is of greater value BOtrifioa- 
b'on of the conjunctiva. Tlio patient should, furthermore, be 
kept in bed and in a moderately darkened room. 

In some cases the pressure from the swollen lids is very great, 
and relief may be given by cauthotomy. 

Some surgeons have of late divided the upper eye-lid into 
halves by a vertical section through its whole thickness, in oi 
lu reduce the pressure on the eye-ball, and tu lie able the 
t.i remove the discharge. 

From the fact that certain micrococci are found in the gonor- 
rheal discharge, which can be killed by corrosive sublimate in 
extremely weak solutions, such a solution had been recommended 
for the cure of gonorrheal conjunctivitis, but it has not proven 
successful. 

Whether the so-called prophylactic instillations of a solution 
of nitrate of silver, or of salicylic or carbolic acid into the con- 
junctival sack of new-born infants are of as great a value in pre- 
venting purulent conjunctivitis, as is at present claimed, time 
will show. 
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Acute purulent conjunctivitis may puss over into a chronic 
form, or the affection may, so to speak, be chronic from the be- 
ginning. In such a case all the symptoms arc much milder. The 
swelling of the eye-lids and of the ocular conjunctiva is hut little 
marked, yet the fornix is much swollen, iis surface i- vehei- 
like from tho swelling of the papilla, and the discharge is a 
thin, fluid pus. 

The treatment is, in the main, the same as in the scute form 
of tile disease. Sometimes during the course of a chronic puru- 
lent conjunctivitis the appearance of granules is observed. 
I then prefer to treat it with the Bulphate of coppei in substance. 
In the chronic fonu of the disease the corneals less apt to become 
secondarily affected. 

ua or membranous i:wijiiiictiv!ti.t is ;is will marked and 
distinct a form of inflammation as is the similar affection of tbe 
mucous membrane of the larynx. Its characteristic feature is 
the formutionof a grayish while membrane on the surface of the 
conjunctiva, combined with slight /-welling oi" tin- eyo-Iids and a 
scant mucus or mucopurulent discharge. This croupous mem- 
brane may involve a part only, or it may cover the whole area 
of the palpebral conjunctiva It is, however, never observed to 
form OH the ocular conjunctiva. Small patches of such a mem- 
brane are often seen accompanying purulent conjunctivitis. 

At first the croupous membrane adheres rather firmly to the 
conjunctiva, and can be removed with difficulty. When the 
affection has lasted a few days, however, it may be easily re- 
moved by rolling it up with a sponge or linen nig, but only to 
be rapidly reformed. The conjunctiva beneath it is very succu- 
lent, its papilke are enlarged, and it has a bluish-red tint. The 
removal of the croupous membrane often causes a slight bleed- 
ing. As the affetion progresses the papillary swelling increases. 

The cornea during a croupous conjunctivitis is but rarely 
affected, although it may be partially or totally destroyed by 
ulceration. Still the cases, in which the croupous conjunctivitis 
leads to serious results arc very rare. 

When the croupous patches are small, continued ice-water ■ 
applications and daily caustic treatment are indicated, just as in 
a case of purulent conjunctivitis. When the membranes cover 
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lite whole inner surface of one or both eye-] 
with difficulty i»- removed, it. is host to confine the bra 
ootd applications and careful cleansing. Only, when the mem- 
brane becomes loose and can easily be removed, is caustic 
Bient advisable. 

Tin- conjunctiva is, furthermore, .sometimes die 
diphtheritic iiijh)iiiiii«ti>'h. This affection is leas frequent 
America than it is, for instance, in Germany, yet \\ i 
fi'tnn time to time, and in hospital practice it sometimes 
epidemically. 

Its appearance is n characteristic that the phyucian who 
Once Men a case of diphtheritic conjunctivitis, can hardly 
I'outul ii wiih anything else. 

In diphtheritic conjunctivitis the eye-lids are swollen, stiff 
very hard, so that they can hardly be everted, or only with 
greatest difficulty. The pain is extreme, and is aggravated 
litest pressure. While the exudation in croupous 
jmietivitis lies on the surface of the conjunctiva, in diphtfaei 
conjunctivitis it fills also the whole tissue of the conjunctiva. 
, therefore, although greatly swollen, is whitish in 
color and uuemic from the pressure of the exodition on 
blood-Teasels; moreover, the diphtheritic membrane cannot 
removed. The ocular conjunctiva is greatly swollen and 
secretion is w Btery and small in quantity. An attack of diphtin 
• usually attended with high fever. 
During this affection the cornea \ttv rarely remains intact, 
and often. t is totally destroyed. The eye-lids afao may 
extcnsmii. ornwj even etough off altogether. 

Aftii the exudation 

slowl) .li-^'linl, leaving an ulcerated conjunctiva in a state 
purulent inflammation. Tins ulceration maj heal without cm 
ing any deformity, or it may leave a considerable amotml 

'•.hind. 

Diphtheritic oorriunetiriti found to be from 

start, and t-i remain during its course a localised affection } 
ha* an important Ixvtring upon the question of dfpfcf 
rir* in p n< ffiphtiieritiopi 

m the throai and now, hot Dun is way rare. 
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Diphtheritic exudation may also appear in small patches on 
he conjunctiva, and this is more frequently the case daring the 
■onrse of a purulent conjunctivitis, 

Tin* treatment consists simply in continued ice applications, 
intil the exudation begins to dissolve; afterwards caustic troat- 
nent as in purulent conjunctivitis is indicated. Any corneal 
flection must, of course, be especially cared for. 

Triichnna, ijnrn '"''"■ '■"•■j"'/rf/'''jf,'s, granltlat* J n/t'-luh, is that 
imn of inflammation of the conjunctiva in which in addition to 
welling of the eye-lids, a'dema and swelling of the papilla; of the 
onjuiu-tiva, and an abnormal secretion, there is also a formation 
f granules. These latter are round, grayish, translucent, sago- 
ike bodies, .-lightly elevated above the surrounding conjunctival 
nrface, but embedded in the conjunctival tissue. They are aggre- 
gations of lymphoid cells and resemble the lymph-follicles of the 
nte-tinal tract Their usual seat in the beginning of the affec- 
on is the fornix of the conjunctiva, but they may spread over 
le whole inner surface of the eye-lids, and even to the ocular 
mjunctiva and corneo-scleral margin. Later on these granules 
;ndergo characteristic changes, and give rise (o characteristic 
flections of the cornea, of the subconjunctival tissue, and of the 
ye-lids. lite presence of the granules is the characteristic fca- 

sof trachoma, although they may be partially hidden, in the 
a dng, by the swollen papillse, and thus may for a time escape 
l-'te, linn. (In the oilier band the characteristic results produced 
y* this form of conjunctivitis in the conjunctiva, cornea and eye- 
ids amble as 1<> make t lie correct diagnosis of trachoma having 
■veu when (In- granules have enlirely disappeared. 

The granules aro not arranged in any regular way, but are 
nsually irregularly grouped. They vary in size, yet are always 
urger than a swollen conjunctival papilla. After having existed 
in 8 eei lain time the granules become organized, and are Iran- 
brand into connective tissue, so that in the end their former 
seat is marked by scars in the conjunctival tissue. 

During the progress of the disease the papilla? of the con- 

tfflctiva are also swollen, and the subconjunctival tissue is often 

greatly infiltrated ; later on this infiltration becomes organized 

J the newly formed connective tissue contracts, causing shrink- 
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age of the conjunctival sack and atrophy of the mucous gl 
The tarsal tissue undergoee tatty degeneration, and by the 
traction of the new-formed Bear-tissue its curvature been 
gradually changed. Tims the margins of the eye-lids are 

anil more turned inwfird. and (lie >•} ■: labile 
cornea (enrropiumi. 

By tlio trachoma of the conjunctiva itself, mid by Oh « 
entropium and trichiasis, a constant irritation of the cornea 
kept up and an inflammatory reaction takes place in its tit 
This latter may progress but slowly and may lead only to 
destruction of the superficial layers, or ii maj progri 
and lead to destructive ulceration or even to sloughing of the 
cornea. 

In the former case the superficial layers of the cornea at 
its upper pari become dim and infiltrated, the epithelial coat loses 
its luster, small superficial ulcerations may appear, and gradl 
ally blood-vessels are seen to grow into the infill rated tissue!] 
me corneoscleral margin. This condition is called pamwt, 
may extend downwards over the area of the pupil, and 
render the patient virtually blind. 

In the second case we have to deal with larger ulcers, and Ihi 
formation of abscesses in the corneal tissue. These may than 
lead to perforation of the cornea with prolapse of the iris, ml 
subsequently to shrinkage of the globe or to the formation of 
staphyloma. 

Iritis is often observed in connection with corneal affeotii 
dependent on trachoma, and is a very serious complication. 

Finally the shrinking of the conjunctiva] sack may attain 
such a degree, as to render it nearly imjwxssilile for the patient i<> 
open his eyes. The mucous glands may then become so wasted 
as to leave the conjunctiva and cornea almost perfectly dry, 
latter condition is called ■j , <-nij>hthnliiim. 

The symptoms here described arc in the main those of 
chronic form of trachoma, which is the most frequent 

In rarer cases we may have occasion to obsi 
trachoma, either as a primary affection or as an exacerbation 
ig tin' progress of chronic trachoma. 

Acute trachoma causes great irritation of the eye, 
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tion and swelling; of the eye-lids and conjunctiva i^the latter. 
however, to a lesser degree than chronic trachoma), and, of 
eourae, the formation of granules. There is a little watery 
duehsrge, or perhaps no discharge to speak of. If the acute 
appears during the progress of the chronic disease, its 
symptoms are, of course, more or less modified by the pre-exist- 
ing condition. The intercurrent acute attacks arc. moreover, very 
apt to affect the cornea. Acute trachoma may end in recovery 
or it. may go over into the chronic form. 

In the acute, as well as in the chronic type of trachoma, the 
symptoms are chiefly the feeling as of dust or sand in 
ihe* jinu'tival sack, and of heat in the eye-lids. These symp- 
tom are particularly noticeable in the morning. The discharge 
-lues the eye-lashes together, bul not always. The 
. i ae refuse ;ill application to close work. 

Trachoma, but rarely occurs in one eye only. It usually affects 
both eyea from the beginning, or one soon after the other. In 
chronic trachoma the subjective symptoms may for a long time 
he very mild, so that the patient is not even aware of his dis- 
ease, until, perhaps, the eyes begin to tire when used at night, 
DC (■' fee] uncomfortable in the morning, or until an intercurrent 
acute attack brings him to the physician. 

The affection is a very tedious one, and even with the best 

treatment and care, it will take many months to cure it ; in some 

oases HO cure seems possible. Frequently when we think we 

bars wnii the battle a relapse occurs, which may cause the patient 

iu loee confidence in the physician, and possibly drive him into 

aaehanda of quacks, until, perhaps, blinded altogether, he re- 

ging for Hie help which it is no longer possible to give. 

Trachoma is one of ike most frequent of eye-diseases, and, 

although oftener observed among the poor, it is found in all 

ehisses of society. Its appearance seems to he dependent largely 

rial influences, as it is very rare in higher altitudes, 

i wry common in low. moist regions. In Illinois and Mis- 

Faxther West, where malaria is prevalent, trachoma 
Mama to be frequent also, and I have even heard it stated that 
trachoma U so intimately related to malaria that it will yield to 
anti-malarial treatment to the exclusion of local applications. It 




ii at 



SI QPHTBALMOLOGY, 

is almost needless to say that the latter idea is an Brl 

siltlnmirli the conditions which favor malarial tlistn 

mneh the earns as those which favor the appearance of tnichoi 

Although anti-malarial treatment has no direct value to the 

treatment of trachoma, still the general debility, cause 

rial fever, may, like any other constitutional affection, reader 

the system leas able to resist disease, and for this reason only, an 

anti-malarial treatment may have a place in the treatment of 

trachoma. 

The frequency of trachoma, and the dilficulty of curing 
has for many years led to all sorts of trials In search of an 
remedy. Thus far such researches have bees but little em 
fill, and therefore quackery has always had a fruitful field 
Intel I nil i,l. 

In the acute inflammatory stage il is best to simply apply 
continued cold, and only when the patient cannot bear cold, to 
try warm applications. If the cornea is affected, we instill sul- 
phate of atropia. As soon as the acute stage is past, stimulant 
treatment of the conjunctiva should be resorted to. The lviuedy 
most to bo depended on in trachoma is most doeidedly tho sul- 
phate of copper in substance, used in the way already described 
Nitrate of silver, yellow oxide of mercury, acetate of lead, and 
whatever else has been and is used, do not yield as n ride the 
comparatively good and quick results attainable by the judicious 
use of sulphate of copper. Besides applying the copper Once in 
twenty-four hours, which must always be done by the surgeon 
himself, tho patient may be directed to bathe his eyes two or 
three limes a day with cold water, or to use an eye-douche as 
often. Affections of the cornea are, as a rule, no contra-iadtojr 
tiontothe use of the copper, unless, indeed, they are attended 
with verygreat irritation. As the continual discharge from the 
eyes soon gives rise to erosions of the skin of the lower lids and 
the outer angles of the palpebral fissure, it is well to advise 
patient to protect the lid-margins by tho application of fresh 
or better, of vaseline before retiring. 

This treatment maybe kept up unchanged for a very 
period, and the copper does not seem to lose its effect by 
ued use. 
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If the palpebral fissure has become contracted so as to interfere 
rilh the raising of the upper eye-lid, canthotomy is very 
lefuL 

When tlie granules have disappeared under this treatment, as 

hey will in comparatively recent cases in from '2, to (i months, 

lie patient, should be treated from time to time tor some mouths 

men to assure against a relapse. Besides this he should 

i ngent solution himself. 

Excision of the granules, their destruction by actual or gal- 

oeatltery, etc, have never given me the satisfaction which 

i most oases I have derived from the careful use of the sulphate 

t oopper. 

In some eases, as has been stated, no remedy seems to be of any 
Uting v:ilm\ (lie eyes alternately improving and getting worse, 
■ven while, under treatment. In these cases, especially when 
■ onsiderable paunus, the inoculation bf pus from an 
eye suffering from purulent conjunctivitis has formerly Keen 
practiced, and sometimes with apparently great success. At 
■ ili.-r limes, however, the result has been a very disastrous one, 
id I lie eyes have been destroyed. Very recently von W<<i-, ,■ has 
ntroduccd a new agent, for producing purulent conjunctivitis in 
•mi i trachomatous eyea, which appears to be si mietimes successful. 
The artitieial disease is brought about by bathing the eyes in a 2 to 
t ■ 'ill infusion of the shelled and crushed seeds ofabruapre- 
COtOriw, a leguminous plant growing in the tropics. The in- 
flammation which i« set ii|i by these infusions is, however, often 
very violent, and cases have recently been reported which show 
ilmt their indiscriminate employment maybe followed by dis- 
astrous consequences. 

The treatment of Ihe corneal affections dependent on trach- 
Qia will be spoken of in Chapter VTJI. 

The operative treatment of the affections of the eye-lids 
rau-ed h\ the same disease has already been detailed in Chapter 
Ul. 

Aii'idiec form of inflammation to which the conjunctiva is 
Htbjeet, especially in childhood, is the phlycta-mdar (so-called 
r-HJuiirth'iti*. li alfecls primarily tiio ocular con- 
junctiva, and especially the limbus conjunctiva'. On the in- 
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jetted sod infiltrated conjunctiva a small papula i 
formed, or sometimes several at the same time. Tlus n& 
contains in most ease* only a serous fluid and a few round 
in othrrs it is filled with pus \j>nstuhir cowjw.t.? 
in Humiliation may remain eonfineil to the neighborhood of 
vends or il may spread over the entire ocular conjunctiva, 
later on even to the conjunctiva of the eye-lida. Frequently 
we find the same formation of vesicles also on the cornea | phlyc- 
tenular keratitis). By and by the vesicle bursts, ita contents 
eseai>e, and a small ulter remains in it- place. Tin 
now gradually heal, or the morbid process may be confined by 
tin' m rmniTT appearance of new nasinlea. 

In some eases the general irritation is hut slight ; in many 
rnnrn, however, it is very great. The eye-lids am (edematous 
and hot ; there is continued lachrymation. and such a dread of 
light that a child suffering from this affection will not only bide 
his face in the daytime, whenever this is possible, but sven bury 
H deeply in the pillow at night. 

As a consequence of this habit the skin becomes irrital 
and in warm weather the whole face may present 
surface in a stale of eczematous inflammation. 

The disease belongs essentially to childhood, and is but 
dom seen in the adult. The severer cases, and especially n 
as show a tendency to frequent relapses, are generally accon 
paroled by marked signs of scrophulosis. Phlyctenular eonjunc- 
tivitis is not, like the other forms of conjunct 
affection. It leads but seldom to serious consequences, and may 
even get well without medical interference. Yet, as the primary 
cause is not easily removed, relapses are frequent, or are even 
the rule. 

Besides the general treatment, which is directed ;>■ 
constitutional disorder, ibis affection calls for vigorous local 
treatment. This consists in cold applications ami in the daily 
inspergation of calomel or iodoform, or the use of an 
containing from 1 to 4 per cent of yellow oxide of mercery. 
When there is ji great deal of photophobia and spusin of the eye- 
lids, it is well to open the eyes forcibly ami hold them open for 
some time. Another old and reliable method is by dipping the 
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child's ffcoe into OOld water. The success of the treatment will 
ally promoted by giving the little patients plenty of 
fresh sir and by forcing them to bear moderate light. To band- 
age such eyes, or to allow the children to exclude the light from 
them, and especially to sleep on their faces, is the worst thing 
that can be done. Sometimes the photophobia will cense when 
the pupil is well dilated by sulphide of utropia. The latter must, 
nt eottrae, \»- used whenever the cornea is implicated in the 

Sitf*-onjnit<-t/nt? i-tx-lii/moft!* is frequently observed as a result 
Of contusions * also after a lit of violent coughing, as in whoop- 
ing eough, He It is harmless, and calls for no treatment; in 
fact, treatment is wholly unavailing to hasten the absorption of 
tin' BXtrarasitted blood, which will disappear of itself in from 
two to four weeks, according to circumstances. 

Among the uysu7m/« ami injur'"' of the conjunctiva none are 
of great importance, or require epecial treatment except burns. 

Burn* with gun-powder, if they concern the conjunctiva only, 
are usually of little importance. Yet if a great many grains of 
powder are embedded in the conjunctiva, it is best to remove them 
by ('Titling them out, by lifting up u minute fold of conjunctiva 
with tine forceps and snipping it off with scissors. 

Burns by acids or alkalies, especially by lime or by melted 
metals and glass, may give rise to the most disagreeable affec- 
tions, through the destruction of the tissues. Lime even infil- 
trates the tissues to a considerable depth, and thus sticks fast to 
Ann. If fin eye burnt with lime is seen immediately, a careful 
washing out of the conjunctival sack with acidulated water (vin- 
egar will do) may in some measure limit the destructive action, 
but unfortunately we seldom see such cases early enough to do 
much in this way, 

In nil ■;i-e- lit' burns of the conjunctiva the first thing tu be 
dose i- to cleanse the conjunctival sack carefully of all foreign 
-ulr-iaiiees which can be easily removed. This done, atropine 
Bbotlld at once be instilled and, ice applications be made. 

If the destruction extends to the subepithelial tissue of the 
;! palpebral conjunctiva, and perhaps to the cornea, 
ited surfaces, lying continually closely applied to each 
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other, may grow together, thus forming a symWtpAarm. iS 
figure31t. In mild oasea we may Botnetunea Huoceed In [ 
venting its formation by keeping the eye-lid everted aa moon j 
possible, but as ii role BymMepharon will occur in spite of n 
oar efforts, Instillations of oil into tin* conjunct h . 
usually resorted to, but are of little value, I havei 
results in two cases where the melted metal ooold not at once t 
removed from the lower conjunctival Back, and whereby its 
presence it subsequently successfully opposed the formation of a 
symblepharon. I am therefore inclined to think, that when the 
burn of the conjunctiva is caused by melted metal, which is mv 
irritating in its nature, and is usually flattened out smoothly, its 
presence in the conjunctival sack might be allowed fox BOB) 
time under careful watching. We must, of course, be on < 




guard against possible danger to the cornea, which, however, is 
not very likely to result from the presence of a smooth, indif- 
ferent foreign body lying in the lower cul-de-sac. 

When the palpebral and ocular conjunctiva near the corneo- 
scleral margin, or the palpebral conjunctiva and tl 

are grown together in the shape of ft bridge, the c litktt fa 

called symblepharon anterius. When the union has taken place 
farther back in the conjunctival sack and reaches Jo the rarj 
fornix of the conjunctiva, it is called :i Bymblephnroo posterina, 
It is clear that any such attachment between the eye-Ud b 
eye-ball must impede the movements. of (he latter. When the 
whole, or at least the largest part of the conjunctival Back is 
thus obliterated by the union of the palpebral with the oeuhw 
conjunctiva, and, perhaps, the cornea, we speak of i 
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jphamn. In this condition the movements of the eye-boll are, of 
most totally abolished ; the eye also is generally «o fir 
i J:i i m :iurt« 1. h to be worthless as an organ of vision. 

In symblephuron anteriiLs, in which the fornix is not involved 
and in which the adhesion forma a bridge-like .hand, connecting 
:in eye ball with the eye-lid, the simple division of this bridge 
if generally sufficient; but in cases of nioro extensive syinble- 
pfaara division of the hands is unavailing, unless some means can 
be devised to fill the gap resulting from the destruction of the 
Malax or palpebral conjunctiva. This may be effected by 
covering the ocular wound-surface by conjunctival flaps from 
the same eye, by transplantation of flaps from other (even 
nbbHa) eyes, or by covering the defect on the inner 
surface of the eye-lid by a cutaneous flap lilted over the 
lid-margin or even drawn through a cut through the lid and 
fastened to the inside. 







FIB. :£. P. Pterygium Internum. 

Iii cases of symblepharon of the lower eye-lid it has also been 
recommended to keep the eye-lid permanently everted after the 
dJOBPfltJon, until the wounds are healed by means of a needle run 
through a fold of skin. 

The conjunctiva, especially the ocular conjunctiva, is some- 
ttmaa the seat of newformatitmB, which may be either benign or 
malignant. 

Pinguecula, s small yellowish elevation near the cornea-scleral 
margin on the medial or lateral side of the cornea and in the line 
of the palpebral tissure, is perfectly harmless. Its name would 
imply tiiat it is of a fatty nature, which, however, is not the 
It is simply condensed subconjunctival tissue and its for- 
mation probably due to the movements of the eye-lids. If it 
tend- to become irritated and thus gives rise to annoyance, besides 
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being in some measure disfiguring, it may be removed by a clip 
of the scissors. 

Pinguecula baa been accused also of being the starting point 
of tlio development ofjpA rygiaun. (Se« figure BS). 

This growth consists of a triangular fold of the conjunctiva, 
widest near one angle oft he palpebral fissure or the fornix and more 
or less pointed towards ilsin.-crtion mi (he corneo-scleral margin or 
on the cornea. It is oftenest found on the nasal side more rarely 
on the temporal side of the oye-ball, oecasionally in the direction 
of one of the other recti muscles. It may for a long time re- 
main stationary; when inflamed, however, it is apt to grow- 
farther towards the centre of the cornea, and thus may in time 
interfere with vision. It is frequently a cause of chrome con- 
junctivitis. 

With regard to the etiology of pterygium, it seems to be, as 
a rule, the result of a marginal ulcer of the eomea, to which an 




overlapping fold of the nearest part of the ocular conjunctiva 
has become adherent. We find, therefore, in transverse sections 
a layer of conjunctival epithelium, incarcerated between it and 
the eomea or sclerotic, undergoing retrogressive metamorphosis. 
In a case, which I saw hi the practice of my friend Dr. J. Green, 
this colloid metamorphosis of the incarcerated epithelial cells had 
caused the formation of a cyst under the pterygium, which on 
being punctured discharged a small amount of a viscid, coDoid 
material. 

Pterygium should be removed as soon as it begins to encroach 
on the cornea or causes continued irritation. When the ptery- 
gium is small, this is best don« by the excision of a rhomboid 
piece with subsequent union of the Wound-Iipe by a suture. 
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W li<n ii is largo, it should first he dissected off the cornea and 
and then by a [ongitodal out be divided into an upper 
and a lower half (Shofrp) one of which is to be stitched into the 
[over nod the other in the upper fornix. (See figure S3.) Al- 
though this method is g I and insures against a relapse, I find 

mother method simpler and just as reliable; it consists in first 
disBeoting up the pterygium, then undermining the tissue at its 
lastly doubling the pterygium on itself and stitching the 
two raw surfaces together by a single suture carried through the 
apex of the pterygium and the conjunctiva (Galezowsky). The 
elevation which is at first caused hy this operation, gradually 
disappears. 




FIG. 34. Mc-ri<ilonnJ section ilirnujili 
epithelioma of tbe conjuncl lvn. 
]. Ins. CB. Ciliary body. 

Cysts, fatty tumors and granulomata (polypi) are sometimes 
found in the conjunctiva sack and are to lie simply excised. If 
the wound i.- large its (ipe may be stitched together. 

li/iitlirlinin'i (See figure. 34 I, wehiMouimimtt and /i;tikm(irronm 
of the ocular conjunctiva are nol very rare. They always start 
Bear tbe oorneo-ecleral margin, and when seen early should be 
carefully removed. These tumors later on extend to the cornea, 
yet before entering its tissue they spread between its epithelium 
and Bowman's layer, so that even then, if they have not extended 
teofrr, there is yet a chance for a successful removal. Later 
on the eye-bull must be removed altogether. 
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DISEASES OF THE CORXEA. 

Phlyctaenctlaii Keratitis.— PABEScnvjiATiurs Keratitis.— Syphilitic Kiihti- 
ti s.— Absckss ornra Cosne i.— H ypop yum. - Flceus op thb Co hn e.i . — H ai^riai. 
Keratitis.— N euro- pa ha lytic Keratitis.- Scabs is the Co rhea.— T ati hiinc— 
Anns 8e si lis.— Staphyloma op the Cobnea.— Cosical Corsea.— Isjuhib8, 

BtTKN.*. — N EOPL ASMS. 

All forms of inflammation of the cornea, keratifia, cause a 
transient or lasting dimness of a part or the whole area of the 

conical tissue. This dimness may lie deeply or superficially, m 
il in;iv invol\c the whole thickness of the cornea. Keratitis is 
always accompanied by a symptomatic conjunctivitis, and W fre- 
quently complicated by iritis. Il is often followed by the new- 
formation of blood-vessels within the corneal tissue, which spring 
from the terminal loops, at the corneoscleral margin, [see < Im li- 
ter 1). These blood-vessels may disappear again, or they may 
remain persistent Keratitis mostly attacks but one eye, al- 
though, some forms nearly always ailed both eyes. 

In every case of keratitis atropine should at once lie instill.*) 
to guard against the accidents which may result from an inter- 
current iritis. This treatment should be persisted in, until the 
pupil is dilated as widely as possible. iSulphatc of eserinc, » 
myotic drug which lias of late been highly recom 

someconie.ul troubles, is according to my experien* E 

usefulness in these affections than the sulphate of atropia, ami 
has besides the very grave disadvantage of specially disposing 
to the development of iritis. 

its greatest usefulness with, perhaps, some advanl 
atropine, 1 have noticed in cases of abscess of the cornea. 

Phlyctenular la-atitie is essentially the same affection, as 
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|j[il\Tt:ir]iub. rfiTiiimrijviiis. and m has been stated under that 
bead, tin- one (a very often seen, associated with tin' other. Thr 
treatment is exactly the same, and need not be again insisted on. 
The affection often leaves no trace beluud, but in other cases a 
Blight superficial scar is formed, which appears as a small gray 
spot (maoula). In other cases in which a leash of blood-vessels 
ixti'iids from the periphery towards the scat of the phlyetaennla 
■ ].-, i-iit'iii-.), these may remain for some time after the 
healing of the phlyetaenuhi. They usually disappear later on. 
but often have a dimness of the cornea in their place. 

I'iif'tifitijtiKiti'ti* kiMfitix consists of an infiltration of the 
corneal tissue proper. After the eye baa been in an irritated con- 
dition for some time, a gray spot begins to show at the periphery 
of the cornea, which very soon prows and slowly spreads over 
me whole cornea. While this infiltration ooneeme usually the 
middle layers of the corneal tissue, the epithelium is also im- 
plicated and knee iis lustre, and it appears rough or steamy. 

Sometimes the infiltration is first seen in the center of the 
coiiica. and may extend, leaving a small band of corneal tissue 
at the periphery perfectly clear. The spreading of the inllam- 
maliou over the cornea usually takes several weeks, but it may 
even take months. Scum after or, perhaps, even before the pro- 
gress of the infiltration has ceased, blood-vessels arc seen to grow 
from the periphery into the cornea. Sometimes but a single 
large vessel is seen; in other cases the vascularity and dimness 
of i lie cuiiical ti.-suo are such, as to make it appear almost like 
In most eases of parenchymatous keratitis the iris 
does not become affected, yet there are many exceptions to this 
ride. 

Sometimes the patients suffering from parenchymatous kera- 
titis complain of no subjective symptoms, beyond the loss of 
vision; more frequently, however, there is great photophobia, 
lachrymation, and pain. 

By and by the corneal tissue begins to clear up from the 
periphery toward the center and the infiltration may be absorbed 
M perfectly that no trace remains. The blood-vessels then be- 
come atrophied and disappear with the dimness of the corneal 
tissue. In other cases part of the infiltration may lead to the 
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formation of scar-tissue, and then one or more translucent, gray- 
ish spots may remain in the otherwise transparent cornea. Even 
these Bpota may nftfcrwHjdn shrink and partially disappear. BE 
they Ho just in front of the pupil or just below it, they will 
BkrieriaDy interfere with vision, 

Parenchymatous keratitis is always slow in its course, al- 
though the time over which it extends may be shortened liy in- 
telligent treatment. If the cases come under treatment at the 
beginning, from 2 to 3 months are usually required tor die di-- 
bbm to run its course, but a much longer time may he consumed 
in old cases. 

The English writers, influenced by jBufeAtnwn'a statements, 
call this form of keratitis nfpkilitic keratitis. No doubt it i 
often the ease that patients suffering from parenchymatous kera- 
titis exhibit signs of inherited syphilis, yet the affection is also 
seen in patients who show absolutely no such specific taint. 
They suffer, however, nearly always from a noticeably weak OX 
aniemic condition of the whole system, although marked signs 
even of that may be wanting. The affection is most frequent in 
childhood, and is but seldom seen in the adult. It appears as t 
rule in both eyes, in one a little later than in the other, and occa- 
sionally recurs. 

The prognosis with regard to the absorption of the infiltra- 
tion seems the better, the greater the vascularisalion of the COX 
nea. Our treatment, therefore, consists chiefly in the use of 
such remedies, as tend to stimulate the newformation of blood- 
vessels in the corneal tissue. This is most effectively done by 
the application of moist heat. Warm bathing, therefore, 3 or 
4 times a day for an hour ought to l>o ordered. Furthermore. 
an ointment of yellow oxide of mercury (3 to 4 per cent) should 
be daily applied to the cornea, and its application be oomomftd 
with massage. Of late I have used inspergationa of iodoform 
and touching of the cornea with copper in this affection, and 
think I can recommend them both. Calomel inspergationa may 
also be used. Instillations of atropia are, of course, as necpa- 
Bary in this as in all other corneal affections. 

To this local treatment constitutional treatment must Ik.- 
added,' where it is called for. and it may be well in all Cases, to 
give some tonic or iodide of potassium. 
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J11 tone alow cases paracentoi- <>t' tin- cornea or iridectomy 

i to in order to shorten the process. I have 

mil yet leeou case in which operative iiiH-it'i i>-it<i- was necessary. 

When an infiltration of the cornea produced a local necrosis 
and formation of pus within the corneal tissue we call it an 
a&otYitt ••/ tht cornea. 

■ i tinn appears always in an acute form. Wesee in 
tbe cornea a dim yellowish spot, which may l>e near the surface 
or lie embedded in the deeper layers. It is usually round or 
semi-lunar, or it may be ring-shaped. Its outlines are, however, 
never sharply defined, as the surrounding 1 issue is also in a suite 
of Infiltration. If the affection progresses the nearest surround- 
ing parte become also necrosed. When such an abscess has reached 
I certain size, pus cells will wander from it into the anterior 
plumber and there fall to the lowest point, and form what is 
called fafpopyum. In the formation of this hypopyum the iris 
ind ciliary body, which frequently become also inflamed, may 
i ■■!:<■ :: part. The aqueous humor becomes generally turbid. 
• may, furthermore, increase so as to break through 
or surface, and thus form an ulcer. Sometimes it breaks 
through into the anterior chamber. The pus may also become 
absorbed with or without the newfonnation of blood-vessels. 
The cavity of thv ab-cc-s i- then tilled with newfonncd cornice- 
and a gray spot will be left to mark its former loca- 
tion. In very rare cases the pus is absorbed without leading to 
the newfonnation of tissue, or at least not enough to till the cav- 
ity. On the other hand the abscess may cause perforation of 
toe Whole thickness of the cornea and lead to anterior synechia. 
toaa of the crystalline lens and vitreous body, staphyloma, or 
total lo^s of the eye. 

Abscess of the cornea is a very painful affection, the pain 
bting apparently greatest at night and keeping the patient from 
sleeping. There is great irritation, photophobia and l&chryma- 
tion. The disease appears, as a ride, in one eye only. It is seen 
, tently in old and debilitated individuals than in young 
penons, and is frequently caused by slight injuries to the cor- 
nea, especially when there is a pre-existing affection of the tear- 
DMttge& 
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The prognosis is ilwajfl doubtful, as we cannot predict I 
Cm ili.' process will extend. A-i a rule, however, It- j 
.-l.i)i- when the abscess has perforated the surface. If there i 
gresl quantity of jms in the anterior chamber, tbe prognosis is, 
n doubtful than if there is little or non 

Tin' treatment oonaists in hot moist applicatioiu to the closed 
i u tfae patient can l>ear them. This sometimes relieves 
the pain rary rapidly. Instead of the instShttioiu of atropine, 
Marina baa of lata been tued frequently, but seems to have only 
a slight advantage orer the atropine and only in some cases. If 
the bowela ara DonstipRted, they ought to be freely opened. 

If, under this treatment, the painand the process of tbe uffec- 
tiuu do not atop, and rupture or absorption <1" not readi 
1 have seen great and immediate benefit, not from opening the 
anterior chamber, aa many do, but from potting simply throagh 
the layers anteriorly to it into the cavity of the wbwftWW and 
allowing the pus to escape, just as one would open an abscess 
elsewhere, Saemiseh'e method, which is frequently | 

i sotting through the whole thickness of the corneal 
about in the middle line of the abscess, and letting the aqueous 
linlnor and pus escape through tliis. The incisiun should begin 
and end in healthy tissue, and it must l>c reopened from day to 
day until the formation of pus ceases. This method is very pain- 
ful, does nut give quick results, and in the end the case often 
does no better than it would have done with less interference ; 
anterior synechia moreover follows very frequently. The simple 
opening of the abscess is inure rational and fully as effective. 

If there is a lachrymal trouble present it must, of course, !>e 
attended to. 

Ulcers "/' tine cornea are either caused by a previous abscess 
in the way just described, or the infiltration is at first 51 
leading presently to necrosis of the epithelium and most mpw- 
lieml layers of the cornea. 

Such ulcers may be caused by an injury, or they may appear 
without a known cause. They may lie centrally or peripher- 
ullv, in- they may even travel gradually around the whole cir- 
cumference uf 1 In conKa, 

ITcers., like abscesses of the cornea, cause a grea 
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pain, as a rah, and give rise to photophobia and lachrymation. 
A- LouglS tin- oloer (See figure ;r<t i- progressing, its Mulls 
ami fundus, as well as tho surrounding purls, arn grayi-di or 
yellow from infiltration. The pus cells may also invade 
the interior chamber and form a hypopyum, Iritis i* alw B 
&eqt»nt complication. When the ulcer heals, its walls and fun- 
dus first become clear, and then, with or without the formation 
of blood- vessels in ihe cornea the process of repair begins. The 
lib it i- gradually filled up with new-formed translucent connec- 
tive tisane, which becomes covered by epithelium, thus leaving 
behind it a gray spot. Often tho progress of the ulcer does not 




P1G.3S. Dicer of the Cornea. The ground and wnlla of theuloerare Infiltrated with 
rou ml celt*. Tbe epithelial cells aruuni] Ok- uIi'it urn imilirriutiui.-. iVt-mu l.cc- 
tuns 011 the Human Eye, u >- A. Alt. O. P. Putnam's Boas: 1WM). 

•top uiiiii it lias eaten through the whole thickness of the cornea 
I a perforation. The aqueous humor then escapes, the 
iris prolapses into the corneal wound, ami the ulcermay heal 
with anterior synechia. In other cases these accidents may lead 
t<i the lose of tile crystalline lens, and even of the vitreous body, 
to the formation of a staphyloma, or to total loss of the eye 
through shrinkage. 

The ne.iinvnee of ulcersof the coring is mil pju-tieularly con- 

Q] period of life. They frequently appear, as has 

already been stated, during conjunctival affections. Corneal plyc- 

taenula and ulcers occur also in connection with malarial fever, 
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anil (i particular form of ulcer has been described a* 
kirnlit/s by V*"'/'/' sod others. 

The prognosis depends, of course, on the size and h 
the dicer. 

The treatment of corneal ulcers, when not ton huge, 
when then> is no hypopyum,consists of instillations of sulphate 
atropia (or perhaps sulphate of eserine), hot bathing, and the ap- 
plication of :i compressive bandage. The I h;un l.i'jr*- not only 

excludes light, but steadies the eye-ball, and thus prevents 
pain caused by moving ii. It is therefore importan 
both eyes. 

Too much care can scarcely be urged in consideration of the 
of lotions and eye-drops containing acetate of lead, a practice 
far too eommou and leading to most disastrous results throu; 
the formation of lend- incrustations in the corneal tissue. 

When the healing does not seem to progress favorably, 
the use of ail ointment containing yellow oxide of mercury 
or tin 1 inspergation of iodoform are indicated. Home surgeons 
apply the actual cautery to the ulcer with good snoeeas. When 
these methods do not bring about t lie cleansing of the ulcer, but 
the infiltration and necrosis continue, and hypopyum is formed, 
the operation introduced by Saetmseh is applicable and is here 
of greater utility than in cases of abscess of the cornea. Oar.- 
most I"' taken to begin and end the cut in the healthy tissue, 
tar as this may yet be possible. 

In other cases simple paracentesis of the cornea will be suf- 
ficient, or an iridectomy may be called for, as the i 
pressure is sometimes increased [.•H.-ciindary t/laucorruC). 

In paralysis of the trigeminus ulcerations (sometimes 
of I he cornea are often observed. These cases are 
recognized from the fact that the sensibility of the cornel 

greatly reduced or totally abolished, Usually t! 

tears and of mucus is also diminished with, consequent dryness 
of the corneal epithelium. The reduced sensibility makes it ]»<> 
Bible for small foreign bodies to wound the cornea or even remain 
in it, without apparently causing discomfort. The reduced se- 
cretion of tears in itself gives rise to superficial excorial ii me. 

If the paralysis cannot be cured, the only way to keep the 
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cornea from inflammation, is by protecting the eye with :l bandage, 
or by shortening the palpebral fissure by the operation of tarso- 
mpfay (See Chapter m.). 

already been stated, any process in ( !■<■ cornea which 
is attended with destruction of tissue and which necessitates re- 
pair by means of newly-tonned connective tissue, must result iu 
:i. ■.<-,/,■. Scare in contrast with the normal, transparent corneal 
i i — ii". an only translucent, and therefore appear as more or less 
fish, or even white spots which, according to their 
situation, may or may not interfere with vision ; when large and 
centrally placed they may render the eye partially or even prac- 
tically blind by their density, or they may give rise to irregular 
astigmatism, by altering the curvaturo of the cornea. 




ftO. 3B. A Hi.-hIi.v1 Ulcer of the Cornou. The Ions of substance Is Oiled with newly 
ronned connective tissue is™r\ Into which the epithelial layer dips tn tbu sua|n.' 
til |iin>llliL-!Lk.' i.iT.-r-is. (Krnm Lectures on the Human Eye, by A. Ale. 

'I in -e -.ears (See figure Mil) may sometimes be influenced by 
and may clear up to some degree. The use of anoint- 
ment • taining yellow oxide of mercury, the instillation of 

tincture of opium diluted with water, and spraying the eye with 
solutions of sulphate of copper or of tannic acid have l>een re- 
commended and are in some cases beneficial. 

In certain cases patients suffer from very annoying dazzling 
tii nt i light, which is irregularly retracted in passing through such a 
translucent sear, especially if it covers only a part of the pupil- 
En such cases it is sometimes advisable to tatoo the 
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scar with India ink so as to rentier it impermeable 1" Ut 
Tatooing may also bo used for a simple cosmetio ell'eel. wlin 
scar of the cornea is very disfiguring. (Sec figure. 37.) 

When the boat ties in front of the whole pupillary area, ami 
renders the patient virtually Mind, an iridectomy may often re- 
gion useful vision. Thia should be made preferably in a place 
where the upper eye-lid is not likely to cover it, but the dire* tton 
of the iridectomy is usually determined by the position of the 
cleared and best part of the remaining cornea, and thus may 
have to he made where the surgeon would least desire, were 
he left free in his choice. An iridectomy for this purpose BQOtrfd 
be made as small us possible, as the patient will see better 
through h small pupil, which does not allow many irregularity re- 
fracted rays to eater the bye-bull, than through a larger one 
which admits them. 




Fie X. Tutooino' Needle. 



The grayish zone, seen in the periphery of tho cornea, usually 
in people of an advanced age, is called the ar&is senilis. It is 
of no importance and the result of a fatty degeneration of the 
corneal tissue and cells. 

As has l>cen before stated, an abscess and ulcer of the cornea, 
which leads to perforation, may result in the formation of a 
staphyloma. The staphyloma consists in a partial or total hutg 
ing of the remains of the cornea (See figure 38) and the iris, which 
in these eases always adheres to it If left alone, (he bulging 
process may go on until the eye-lids can no longer be closed OVBT 
the eye-ball. Such eyes are seldom free from irritation, and 
they are liable to be attacked by various forms of inflammation ; 
sometimes a secondary glaucoma results. 

In the beginning of a partial staphyloma the use of cserine,and 
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frequent puncturing of the bulging tissue may be successfully re- 
sorled bo. The tatter procedure causes more and more scar tissue 
to be found, which by its shrinking often brings about a flattening 
of the protruding parte. Sometimes an iridectomy or sclerotomy 
has proved successful in these cases, combined with the applica- 
tion of a compressive bandage. In some eases when the staphy- 
loma is very small it may l>e best to cut a part of it away. 

In total staphyloma of the cornea an abscision of the whole 
cornea may be made, combined with the removal of the crystal- 
line lens, if it is still present The margin of the opening thus 
left in the slcerotic will generally heal together, and a good 
stumi) on which an artificial eye can be worn is the result, Still, 




as such a stump may become inflamed, and cause sympathetic in- 
flammation of the good eye, it is better, as a rule, to remove 
i'Vri;v eye with total staphyloma of the cornea, whenever the case 
cannot be kept under continued observation. 

A gnat many experiments have been made, having for their 
ohjectthe transplantation of apiece of transparent corneal tissue 
on staphylomas us eyes. The results have been thus far discour- 
aging in the extreme, as the implanted cornea, after having re- 
mained clear for a short time, has become dim, and in the end 
nothing has been gained. 

Omiail eomea may bo a congenital affection, or may be the 
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result of a centrally located ulcer. The production of an 
ing sear by cauterizing (he cone at its apex, or tbe excision i 
the apex, has sometimes liiid a beneficial effect on the sig] 
eyes eo affected. 

h.'iiif'irx to tht <■•„■„.« are of frequent occurence. Very fi 
quently they are complicated by injuries* to the deeper parts < 
the eye-ball. Whan the cornea alone is injured the conditio! 
are comparatively simple. 

Injuries may lie inflicted by blunt or by cutting instr 
by heat, or by chemicals. 

Abrations of the corneal epithelium are often seen. 
are painful and cause lachryniation, especially when the » 
ball is moved. Instillations of atropine and cold or warm a 
cations with rest, which may be brought al>out by a coinpre 
bandage, will allay the disagreeable symptoms, and the d< 
will generally bo healed in from one to two days. 

Cuts that do not penetrate tbe whole thickness of tbe con 
heal very readily. 

When tbe corneal tissue is perforated by the injuring I 
just us iii the case of a perforating nicer or abscess, the aqueuut 
humor will escape, and, as the posterior parts are thus moved 
forward by the intraocular pressure, the iris may be caught be- 
tween tbe wound-lips, or it may even prolapse through them, 
and be held in that position. As prolapse of the i 
the danger to the eye, and may even be the menus of exchi 
inflammation of the uveal tract or the formation of stapl 
loma, the iris should, if possible, bo wet free. If it is 
ble to cause its retraction by slightly rubbing the cornea with t! 
eye-lids, by the instillation of the sulphate of atropia or of c 
ine, or by instrumental help, the last resort is to cut ( 
protruding part and thus permit the remainder or the iris to r 
tract within the eye, Bvme of the cornea by hot foreign bodiet 
or by chemicals, especially lime, cause a more or less sujjeriicial 
necrosis of the corneal tissue with subsequent ulceration. When 
the cornea alone is injured the treatment will be the same as in 
the ease of n cut of the cornea, except when the burn resulted 
from lime. In this case every particle of lime should, if possible 
be removed and the remainder neutralized by acidulated water 
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(vinegar). It sometimes happens that we find a shell of lime 
lying on the cornea after all inflammatory symptoms have passed 
off. This can be readily removed and the patient's sight often 
greatly improved. 

When the burning material has at the same time injured the 
conjunctiva there is danger of the formation of a symblepharon, 
which must, if possible, be prevented. This point has already 
received the necessary attention. (See Chapter VIII). 

The tumors of the cornea take their origin from the adjacent 
conjunctival tissue, and therefore only secondarily invade the cor- 
neal tissue. They have been spoken of in Chapter VII. 
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The sclerotic proper is nut very apt to become inflamed, and 
•act) inflammatory Bymptoms as sometimes occur in it take tin 
origin probably in the episcleral tissue. 

Kj.ixil, rit'iK or nfl<:r>tl# acuta is usually a localized intluiiii 
tiou. Near the limbus of the cornea and beneath the highly 
hvpi'i'iL'inie conjunctiva, a purple elevation is Been] which is often 
painful and tender on pressure. The deeper the seat of tho in- 
lI;inMi[:iti<iii i In' deeper is the purple color. Although beginning 
Ma small localized tumor, the swelling often wanders around 
the whole periphery of the cornea. Episcleritis may run ite 
course without further complication, or it may be complicated 
wilh affections of the cornea, iris, choroid and even of the retina. 
It is a tedious disease, and often resists treatment tor a long period. 
It is also very apt to recur. 

The reason for these peculiarities lies in the fact thai Eta 
euxrence is generally due to some general diathesis, rhei 
t'rsm, gout, or syphilis being present iu the majority of cases. 
Another class of cases occur in females at the climacteric period, 
or when suffering from some trouble of the sexual organs. Epi- 
scleritis is also occasionally due toau injury, in which 
yields more readily to treatment than when it is of constitute 
01 igin. The direct cause of the non- traumatic eases i 
i . :i- \f <<■■/■■■?! states, probably a pathological condition of the Mi 
vessels brought about by the diathesis. 

The treatment which appears to be most successful, eoi 
in hot bathing, instillations of atropine and the use of an oi 
incut of yellow oxide of mercury, combined with 
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the same time it is well to keep the bowels open. The treatment 
of any existing diathesis must, of course, be attended to. In a 
few owes that have come under my ohsL-rvatidjiat a very early 
stage, the use of the muriate of pilocarpine, either bypoderuiieaHy 
or instilled into the eye, has been followed by remarkably rapid 
recovery. It baa been recommended als< > to out t hroug h the swollen 
part down to the healthy sclerotic, or even to scrape the whole 
swelling off with a sharp curette. 

There is a chronic form of scleritis conjoined with inflamma- 
tion of the uveal tract, which is for the most part noticed by its 
results only, namely, the formation of Hfdrnd. staphyloma. This 
forms a bluish elevation which begins at one of the weaker parts 
of the sclerotic, where it is pierced by blood-vessels, and may 




gradually grow to a considerable size. (See figure 39). The 
scat of the staphyloma is ofteneet in the equatorial, or the ciliary 
region of the eye-ball. In some cases the whole sclerotic may 
become staphyloma! ous (total staphyloma). 

At the seat of the staphyloma the sclerotic and uveal tract 
are firmly adherent to each other, and become together ruore and 
more attenuated and stretched. Although the disease may at 
first, interfere comparatively little with vision, it leads gradually 
to further alterations in the tissues of the eye-ball, and frequently 
gives rise to secondary glacoma, or perhaps, ultimately, to sym- 
pathetic inflammation of the fellow-eye. Scleral staphyloma is 
sometimes caused by an injury, but in most cases the etiology is 
obscure. 

With regard to treatment, it is generally best to leave such an 
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eye nl'irn*. bat tn keep H ander obsemtum. If this is for any 

pu Impracticable, and the case is au aggravated one, the host 

thing lata removL' tin* vlnAv >-y kill. The afociakm of it 
itaphj -Idiiui . limy be tried, however, under certain erroomatiUM 
The patient IIIM-.I be well watched, moreover, bs this opexutii 

j l"' followed by bad results, sometimes even by the spuecr, 

development of sympathetic symptoms in the fdlow-eye. 
Another form of scleral staphyloma 1b tbepoeten 

attenuation and Btretching of the Bclerotio adjoi: 
theoptio nerve entrance and generally in the direction of the 
irminhir lnlin. As in tln'w form of staphyloma there tfl always 
i longation of the anterior posterior axis of the eye-ball, myopia, 
hhort sighfcihirss, (See figure 40) in always present 
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7W*v* of the sclerotic areas a role, of conjunctival origin ; 
the >Jerotio proper is seldom, it" w er, the primary seat of a new- 

Ibrauiloj*, 

HMM&of the sclerotic, if uncomplicated, may heal by first 
intention. It is often «i-tl to sutures, I have even 

Jieatcd wounds of the srk-nitte with prolapse 
of U» choroid, tvlina and \ itnrous body, heal well ami appaivmly 
j^\ c wo tXtrth* r trouhkv Yd, as a rule, such complicated wounds 
mo*l lv hvVM wpo» as wM»>ethittjr w i>ari m n both for the 
wouuded e\.vk*U iw-lf and h»r its frOntr, e^edally wheti the 
ciliary rr0o« i* nooUcd. The pfcysscaaa t^edU. th. 
.\ttv*wvl\ puinVcl i» giving a progewas let wefc cases, or a bad 
MMR Mejr hriwg huu ■*> dwreedit- 



DISEASES OF THE SCLEROTIC. 

If there an infhitntualorv symptoms, the continued applica- 
tion of cold is called for, together with absolute rest iu a dark 
room. If the cold is not home well, we may try warm anpUaa- 
turns, If the patient comes under observation early, inetiDa- 

tions of atropine and a eoiupre^ive baudajry are often the liest 

■ ■■:.■■. 

If the wound is followed immediately or within a .-lion time 
by severe inflammatory symptoms, it may become neceaearj to 
remove the eye-ball. 




iif |jii— Ihli-, l'» 



Flo. O. Newly Formal ('miiwi i\-o Tissue, tlie result of u flbi-MO-plaiiUc Iritis. 
unite* Lbe iris wlili the nntertor li'tiB-cftpsulu. (From 1." ciiii-isfni I In.- 1 1 urn, in |'i ... 
lqrA.AU.] 
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FUWU trims.— Serous Iritis.— Pouulent IfUTis.—GcilKATOtts Iiutis.— 
ma by Atho pi a.— Injuries.— Thai'matio CfiuinuiiA.- I hi do dialysis.— 
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Iiil];iiniu!itii)n ot* the iris is a rather frequent affection, and i 
easily recognized in its severer forme or later stages. Itis chiefl, 
in its beginning that it is frequently confounded with catarrlu 
conjunctivitis. It may be well, therefore, to make it a rule 1 
dilate the pupil by instillations of a I-per cent solution of s 
phateof ntropia in all doubtful cases. 

The different forms of iritis are chiefly recognized by thei 
products, and wo have four typical forms, namely : plastic, Benxu 
purulent and gummatous iritis. 

Every form of iritis is characterized by Hyperaemia of thi 
episcleral blood-vessels, and secondarily of the superficial \ 
of the ocular conjunctiva. 

The iris loses its luster and is changed more or less in oofa 
ti change which is most easily recognized, when only one eye i 
affected, by comparing it with the fellow eye. Excepting in 
certain cases of serous iritis, the pupil is small and immoveable, 

Every attempt to open the eye in the light is attended whii 
profuse lachrymation, and generally with sharp pain. Ii-itisis, 
as a general rule, a painful affection, and the pain is usually con- 
stant. Itmny be confined to thoeye-ball itself, or it may initiate 
into the Bupra-orbital and infra-orbital regions; it is asm 
severer at night, and is often extremely distressing. Be 
this spontaneous pain we generally find that the eye-ball is 
derou pressure, which shows that the ciliary body is also impli- 
cated. The eye-lida are often slightly (edematous, though nevei 
to a very high degree, except in purulent in I is. 
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generally appears in OTie eye nt a time, but very often 
Qw fellow- ejew attacked while the dl frm within 

the first eye. 

If iritis is not properly treated in time, it always leads to at- 
tachments between the iris ami the- anterior I 

■ asily detected by the institution of 
atropia, nndet whoee u tion the pupil will assume ■ wry bregik- 
lar shape, according to the namber and extent Of the synechia 1 . 
(jSee figure 41*). When there is a circular kttachxoenl between 
the pupillary margin of the iris aud the anterior hmssoapsum, 
the pupil will remain absolutely unchanged (i ireulor synechia). 

Vision is always impaired in iritis, although in a T*rj ing de- 
gree, dependent on the size of the pupil, and the quantify and 
quality of the inflammatory products in the anterior chamber, 
and on the anterior lens-capsule. Moreover, aa the ciliary 
body and choroid are hardly ever tree from inflammatory action 
in iritis, exudations from these into the vitreous body help also 
to impair vision. The hitter exudations are frequently observed 
after the other Bymptoms of iritis have entirely disappeared. 
Some forms of iritis are very apt to recur, especially when it 
has been impossible to break all the synechia 1 . 

la plastic iritis, which is the most frequent form, the exuda- 
tkfifrom the iris is ofafibrinoua nature. This is deposited 
first at the pupillary edge of the iris, then on its poste- 
rior surface, and sometimes also on the anterior surface. It 
ghieti the iris to the anterior capsule <>t' the crystalline lens, and 
thus renders it partially, or totally immoveable. If the disease 
geeS on, a perfect membrane maybe formed in the pupillary 
■ which blood-vessels may grow from the adjacent iris. 
By the formation of such si pupillary membrane or of a circular 
synchia. or by both together, the anterior chamber may be shut 
off from the parts of the eye-ball lying behind the iris, and thus 
irrent of the fluids within the eye-ball, which goes from 
behind forwards, is seriously obstructed. (See figure 42*). This 
causes an increase of tension in the posterior parts of the eve- 
ball, and thi! periphery of the iris, it' not also glued down to the 
fan*, may bo pushed forward so us almost to touch the cornea. 
That such a condition cannot exist long without seriously endon- 

*S«e patri' 10T. 
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gcring the function of the eye, i* obvious. Most frequently 
infianimation spreads backwards upon the ciliary body and chotoi 
and leads to perfect destruction of tin- eye-ball by a chronic ii 
docboroiditis. In other cases the eye is destroyed by .-<;■. <\ 
ary glaucoma. In these stages of the disease the formation 
cataract is a frequent complication. * 

From the serious results which such a plastic iritis may bring 
about, it is easily understood, how important it must be for tin- 
general practitioner to recognize. 1 hi- disease early and treat it :»- 
cnrdimdy. It may, therefore, lie well to enumerate 
symptoms of iritis, as contrasted with those of conjunctivitii 
In conjunctivitis the hypera-mia uf the Uood-veasels is COnflw 
to the mucous membrane of the eye-ball and eye-lids ; in h 
although there may too be a considerable hyperemia of the 
junctival vessels, there is, in addition, hypenemia of the episch 
ral (ciliary) blood-vessels, which shows as a blui.-h-red zoneanumd 
the corneo-scleral margin, over which the hypenemic conjunctiva 
can be moved. In conjunctivitis the appearance of tin; iris is 
unchanged, and the pupil dilates promptly when the eye is ahai led ; 
in iritis the appearance of the iris is materially altered, and it 
is inactive. In conjunctivitis, if there is pain, it is usually located 
in the eye-lids ; in iritis there is nearly always pain, and it usually 
irradiates into the regions surrounding the orbit. In conjuncti- 
vitis, vision is only momentarily impaired (by mucus lying on 
the cornea, which can be wiped off with the eye-lid'} ; in iritis 
sight is considerably, often greatly, impaired. Finally, in con- 
junctivitis there is mucoid or mucopurulent discharge, in iritis 
there is no discharge, except of tears. 

If, in a case of iritis, the physician has made a wrongdii 
Bis, the symptoms will remain unchanged, or, more probably, 
become worse, so long as lie treats the patient for conjunctivitis 
if he persists in the wrong treatment, permanent injury to 
eye, or even loss of vision may bo expected. 

Plastic iritis is mostly an acute disease, nnd may in so) 
cases get well without proper treatment; but very ael 
out leaving its traces behind in the shape of posterior synecl 

In some eases of plastic iritis, which seem to In- 
used by hemorrhages into the tissue proper of the tris, a s] 
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Conn of r\iii):itimi into the anterior chamber occurs, which has 
been called a spongy exudation. It cue he recognized, probably 
only after having been partly dissolved, as it grayish, lens-like 
body i" the anterior chamber, which in the course of a week may 
be totally dissolved. This spongy exudation is not frequently 
:iiul might possibly lie mistaken Cor a dislocated crys- 
talline lens. A few days' observation will, however, suffice to 
show its true character. 

The average duration of a plastic iritis, even under treatment, 
varies from three to six weeks. Cases that come under treat- 
ment at the very Ijcginniug may, however, recover much more 
rapidly. 

■ri/i.i is thai form of iritis in which the exudation is 




F(0. 43. Cra!cr"«iH|n.''l Jiis. Tlie pupillary cilffe of the 

le nMapsu W. i. Iniiliu- -> iiM-hiiii. Tin- |HTlplu-nU parts of tho Iris are protruding 
into the anterior ebamli-vr. (From Lectures on the lluiniui Bye, by A. Alt.) 

chiefly of a serous nature. Besides the general symptoms of 
iriti-. which are, for the most part, mild and not clearly defined, 
we find usually slight increase nf tension. The synechia) formed 
in serous iritis are usually not very firm, nor is the pupil as apt 
to be small, as in plastic iritis. During the progress of theaffee- 
tion, the posterior layers of the cornea become involved, and 
Uic endothelial cells of the membrane of Di-we-tru-i proliferate so 
that ire see numerous small whitish dots on the posterior surface 
of the cornea, These dots appear mostly in the lower part of 
and sometimes form a triangule, with its base down- 
wards, and its point upwards in tho region of the pupil- From 
iar arrangement it was formerly thought that the dots 
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were simply deposits of iibrine from the exudation in the aque- 
ous humor, and it is not impossible that Buefa deposits ma; be the 
cause of the undoubted proliferation of endothelial cells on Ope- 
c&mtfs membra ne, to which the picture referred to fa due. 

If tins disease progresses, the synechia; become firmer, and 
ihc result may be again a circular synechia of the pupillary edge 
combined with bulging periphery of the iris. (See S 

This form of iritis is rather chronic in its course, and doi-s 
not yield readily to treatment, which should be, in the main, the 
same as in plastic iritis. 

The characteristic feature of purulent iritii is that pus-cells 
are exuded into the tissue of the iris and into the anterior cham- 
ber. (Sec figure 44). The iris in this form of inflammation is 
apt to have a yellowish tint; and the pus exuded into the aqueous 




Fin. u. Purulent Irltfc. 



humor falls to the lowest portion ana forma what we have already 
seen in ulceration or abscess of the cornea, a hypopymn. If 
the affection is not a part of a general purulent inflammation of 
the eye-ball (panophthalmitis), recovery may take place, but not 
without leaving its traces behind. The pain accompanying tin- 
fortu of iritis is usually very severe. 

Anatomically very similar, though clinically distinct, is the 
fourth form of Mtis, the gummatous iritis. In it the infill 
lion with round cells is more localized, and we see small tumo! 
(gummata) forming mostly near the pupillary edge, i S 
45). Generally we find only one, sometimes several. Tiny grad- 
ually increase in suee and become yellow. Then they gradually 
disappear again, and leave usually a scar aud synechia' lx'himl. 
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In some cases the yellowish mass (which is. however, not fluid 
increase enormously in size. I have had a case under 
treatment, in which it filled the whole anterior dumber, andyeJ 
under proper treatment tin 1 whole mass disappeared, and only a 
partial attachment between the pupillary edge of the iris m& the 
anterior 1 en s-cu psu I e remained behind. Gummatous iritis gen- 
erally occurs in but one eye, inure rarely in both nl the sitnr 
time. 

iology of iritis is not always clear, especially in the 
plastic and serous forms, lu a great many cases a syphilitic 
complication exists, and the iritis may then appear at the same 
time with the cutaneous affections, or at a later period. Often, 
however, it occurs much later and at a time when no other symp- 
toms of syphilis ran be any longer deteeted. Rheumatism and 
gout predispose also to attacks of iritis. Iritis may also follow 




Fin. 45. O. Gummy Tumor of tliolris. 

gonorrhoea, especially if this was associated with articular rheuma- 
tism. In other eases we are unable to assign any cause.. Puru- 
lent iritis is almost always due to an injury, and is one of the 
unfortunate sequels of operations on the eye. It may also fol- 
low an incarceration of the iris aftnr the extraction of cataract. 
Gummatous iritis i* always a syphilitic affection. 

In the treatment of iritis, the main point must always be to 
prevent the formation of synechia 1 or to rupture those that have 
already l^een formed. This is accomplished by the forcible dila- 
tation of the pupil by means of mydriatic drugs, among which 
the sulphate of atropia holds the first place. A 1 per cent solu- 
tion of this drug is to be instilled into the eye every half hour, 
or even every quarter hour, if necessary, until the pupil is well 
dilated (ad maximum, if possible). Those who are not often 
called upon to use atropia, are, as a ride, afraid to use it strong 
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eompJith anything. The pupil will r 

(if there are do »ynechtA*. of course), about* week aAcr the last 

■natillatjon hm been made. 

Most people wDl bear suefe ii^tillatioo* for * prolonged period 
without any disagreeable *ympt»Ru; except, perhaps** dry throas. 
A small number of patients, however, will be found to be naost 
*en»iti«-e to the use of atropia, and chow nijiin nf pi a i io ri i ii ^ aflir 
a comparatively small Dumber of in-.i illation*. The face be- 
come* dunned, tbc pub* become rapid and feeble, the ptrtwtrt h 
nannnatrd, baa hallucination* and sometimes even becomes oWiri- 
«». Id rac-b * c*ac tbc dm- of atropia must be discontinued and 
ex t nut of belladonna, or duimiaine, or hyoacysmine should be 
tried in Ha dead. Before, however, changing the remedy, we 
should try to prarent the in-tilled solntxai from running down 
th*- tcnrdtif i. I'V turning tbe patient a bead in the opposite di- 
rectkn ihi'I ebariag tbe eanaliculi for a few- minutes after the in- 
itiltniir.il d, .'T against them. 

Sometime- atropia proves irritating to the conjunctiva i 
caune* a folliculnr swelling, which may become very dis: 
■Me. In each a« in be well to change then 

1 inn inclined to think that tliU form of conjunctivitis is due i 

i that generally form, after a few days, in a eoto 
atropia. I certainly have never Been it since I have taken the p 

to allow tin solution to be used after tbe fungi have 
appeared, mil ma after repeated filtering. 

The next jioint to be considered is the relief of the often 
Idening pain, which does not always yield, even « 
we bare aucoeded in fully dilating the pupil. An old and i 

donbtedly good rei ly for this in many eases is the . 

■ if I'n mi " l<> f! leeches to the temple. 1 have also often s 
medial*; relief following the use of cold compresses or even t 
mall ice-bag; in some cases bathing with warm water baa I 
i ■■<■■ in! in abating the pain. If none of thus.' i- 
■ft effective, the use of narcotics is indicated. 
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Where there is the least idea, of a specific origin hi a case of 
iritis, it will be. best to titmice give mercury in some form or 
other. Inunctions rapidly pushed, calomel in small and frequent 
doses, and protiudide of mercury, or corrosive sublimate may 
l)B used. If the syphilitic infection has taken place many years 
before the appearance of the iritis, the use of iodide of potassium 
i- \ i-i y effective. Even in rases where a syphilitic origin cannot 
l» traced, mercury has often a very beneficial influence. 

Salicylate of soda (which of late haa been highly recommended 
against iritis, especially when of a rheumatic origin) has not 
yielded any good results in my hand. 

With all this the patient should lie kept in bed, or at least in 
a darkened room, and his bowels should be kept open. 

Iii/'iri'" to the iris are in most cases complicated by injuries 
of the cornea or sclerotic, and often of tho crystalline lens or 
even of the deeper parts of the eye. The conditions and the 




FlO. W. Irtilodlaly.nfs. P Is Uie newly former] pupil, causal hy the rent. 

treatment, necessarily vary very much in different cases and will 
be spoken of in Chapter XVII. 

A contusion of the eye-ball, however, may result in an injury 
lo Ihe iris without further complication. In such a case we find 
either a rupture (sometimes several) of the circular fibres at the 
pupillary edge of the iris, resulting in small colobomata, or a 
detachment of the iris at its periphery. The former injury is 
comparatively rare and is usually of little importance. In the 
latter there is considerable hemorrhage into the anterior cham- 
ber, and after the blood is absorbed we find at the sent of the 
rent, at tho periphery of the iris, a new, abnormal pupil which 
may be larger or Bmaller according to the extent of the detach- 
ment. Through this second peripheral pupil rays of light enter 
the eyeball, as well as through the normal pupil, giving rise oc- 
casionally to some confusion of vision. When the rent is very 
Urge, so that tho loosened iris tloata about with the movements 
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of the eye-ball, it might be of use to catch the ins in the oottt 
scleral tissue by drawing il between the lips of ■ small 
made in this region. Otherwise nothing is to be dene. 
condition has been named iriih'ii'ilyix. (See figure 48). 

The iris is sometimes the seat of newformatfoni. They 
cither cysts, sarcomata or, in rare cases, tuberoleSJ, 

The cyst* are the result of an injur)' and may be of a serous 
nature, in which ease they are usually caused by the adhesion of 
n fold of iris-tissue to the posterior surface of thecoma* In 
other eases they are atheromatous in nature, and originate 
cells or cilia, which have been forcibly driven into the ante! 
chamber, and have become grafted into the iris-tissue. Both kinds 
of cysts may grow to a considerable size lie fore they coma under 
onrofaserration. The only remedy is their total removal from the 
eye by iridectomy. 

Sarcoma of the iris may be pigmented, or unpigmented. 
Tlie diagnosis is rather difficult. Yet, when we find K i-innll solid 
tumor in the iris which is steadily growing, and ]>erhapa causes 
pain and increase of tension, lln- diagnosis of a sarconiatuiis 
iK'wfonuation will probably Ixi correct. In a wry ■ 
such a tumor may, possibly, be removed by iridectomy with 
reasonable hope of saving the patient's eye as well us his life. 

As functional disorders of the iris we have to mention 
driasis, a condition in which the pupil has lost its contn 
and remains in a state of maximum dilatation; and mjfotU, 
which the pupil is strongly contracted, hut may couimei 
more in the acts of accommodation and convergence. 

Mydriasis (when not caused by a drug) is, as a ml e, only a 
symptom of further disorders, and especially of disorders in the 
nervous apparatus. 

Myosis, if nol caused by the action of a drug, is aimed 
ways a pathognomonic symptom of affections of the spinal 

Mydrasis may be caused by the use of the following 
viz : bi'lladomia, or its alkaloid atropine; hyoscyamos, or h; 
cyammc, duboisia or duljoisiue; datura or da t urine; and hoi 
pine. Myosis is brought about by the use of eserme, pilocarpi! 
opium, aconite, etc. The use of any of these drugs must, 
coarse, have been disproved, before wc can look upon 
or myosis in any given case, as a pathological condition. 
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The close anatomical relation which exists between the 
parts of the ureal tract, makes it impossible! for iui inflammation 
to exist for some time in the ciliary body without involving the 
iris or, later on, the choroid. The forma of inflammation which 
BH Observed" in tin 'ciliary body are, therefore, also essentially the 
same, as those which occur in the tissue of the iris. 

Djptouis of eyclitis are mainly those of iritis. There is 
hypenvmia of the conjunctival and episcleral (ciliary) blood-ves- 
•!■!-, impairment of sight, photophobia, lachrymal inn and severe 
pain, either spontaneous or on the slightest pressure on tlie cili- 
ary region. The way, in which a patient will rapidly withdraw 
Us bead upon such pressure, is almost characteristic of cyclitis. 

/'/,..,'/, ,-,'/,/,7/,,, the most frequent form of inflammation of 
the ciliary body, may be acute, but it is usually a chronic affec- 
tion. Ii is characterised hy ihe exudation of fibrinous or plastic 
material into the posterior chamber (See Chapter I.) and the an- 
terior portion of (he vitreous body. After some time this 
fibrinous substance becomes organized, connective tissue is 
formed, and cells and blood-vessels grow from the ciliary body 
0< K'ly formed, <\ clitic membrane. As this membrane 
shrinks, the crystalline lens is pushed forwards, and finally the 
posterior part Of the ciliary body, with the adjacent choroid and 
(nines detached from the sclerotic. During this pro- 
cess tin iris and the crystalline lens become glued together, and 
the eye-ball is destroyed by shrinkage. (See figure. 47). 

In gfraui pyelitis the exudation is mainly serous in character. 
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This form of cyclitis is never recognized, without m ciwxis- 
ting serous iritis. There is increase of intraocular tension ti 
all ilie symptoms of serous iritis are observed 

Purulent pyelitis is usually seen in cases of panophthalmitis. 
It is almost always due to an injury. In some cases the yellow 




Fig. tT. Tlip Results nf Flbi-lne-Plnstic CyellUs. A cycliUc mei 
posterior surf nee ol Hill III JllllllWI kii*. Tbe posterior cha 
The IriH onrl tbo crysulllni; li-ria arc pressed forward by the c. 
newly funned connective llssiie. TlieclUnry Ijody is iletucbed f 
(From Lectures on lln- Humuu Kyi', by A. Alt.) 

pus exuded from the ciliary body may he seen in the anterior 
portion of the vitreous, when the other membranes of the eye- 
ball have only aa yet began to inflame. 
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Gmnmatout cyditis is hut seldom recognized, although it 
surely is nut of very infrequent occurrence. It may remain n 
localized affection of the ciliary body, without doing further 
damage ; the gumma may break outwards through tin' sclerotic, 
or it may be absorbed. 

The treatment ofoyclitw is in do way different from thet of 
iritis, 

pyelitis in all its forms is but rarely a genuine primary dis- 
ease ; it is generally due to an injury, or to syphilis. Exper- 
ience has shown, that an eye, which has been destroyed by 




FlQ. IS. Primary Mt-luiiOKurcnmu lit tin- Ciliary Body. (From Lectur 



pyelitis is a most dangerous companion to its fellow. Sympa- 
thetic ophthalmia is very frequently the result of this affection. 
It is therefore, best, as a rule, to remove such an eye in time by 
enucleation, unless the patient is BO situated that he can be kept 
continually under observation. 

IfmjforTnations start, it seems, but rarely from the ciliary 
body. They arc mn-omata mid chiefly melano-aarcomata. • (See 
figure 48). 

lnjurii-8 of the ciliary Iwdy, are, as has been already stated, 
of a very serious nature. They will be further discussed in 
Chapter XVIII. 




Plastic CnriHoinms. — Sehopb Choroiditis.— FrRtTLEXT Choroiditis. 

PLASHS.— GcKHA.— TOBEHCli.-BARCOMA.-ISOLATED RrPTTTRE Or 

Hemorrbaoe. 



The diseases of the. choroid, like those of other a t ru et an 

which make up the posterior portion of the eye-ball, can o 
correctly diagnosticated by the ase of the ophtbalmoaoopi 
Without its aid the old by-word slill holds good, that in disi 
of the back-ground of the eye, tin* patient can see nothing, 
the physician either. It is not to be expected that every p" 
cian should be able to make a correct ophthalmoscopic diagoof 
nor can the use of tlic ophthalmoscope be really learned t'rorr 

honk. 

The chief symptom usually complained of in the d 
the back -ground of the eye- 1 ml I is h partial or total loss of B 
We shall in the following give a short description of t 
feetione. 

The forms of inflammation which we meet with in the ehi 
oidal tissue, correspond very much with those, found in the i: 
ami ciliary body. 

Plmtia choroiditis has a number of clinical names, 
however, are all based upon varieties of one and the same patl: 
logical process; thus we speak of atrophic, disseminate, 
areolaf choroiditis, and central ehoroido-retinilis. 

In all of these forms we rind the exudation of JHu m..-[ d.i- 
material into the tissue of the choroid and the ailjaj 
This exudation is preceded by bypenemia of the choroid, I 
combined with cloudiness of the vitreous body and con 
the blood-vessels of the optic papilla and retina. The cloud 
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of the. ritaeOOS body way bedlfibae, or .separate smaller and larger 
docks of a fibrinous Bubstance may be wen floating about in it. 
Tbefibrino-pbifltifl material exuded into the choroid and retina 
limy be absorbed again, but in moBt cases it becomes organized, 
md when retraction of the newly formed connective tissue takes 
place, an atrophia spot in the retina and ohoroid results, ■which 
"is devoid of blood-vessel s and pigment, and through which the 
uLitisli sclerotic can be seen. The pigment, which has been set 
free by the destruction of the pigmented cells of the choroidal 
; of thecellsi.it' the pigmentary epithelium, is collected 
it the periphery of the atrophic spot in such a manner as to give 
it a darkly pigmented, irregular outline. (See figure 40). 




lio. IB. Tmnzrprse BectlOB through on Atrophic Spot In lh(> I liorolii nticl Adjacent 
DM mult Of plastlo choroiditis. A. Atrophlu spot. 1. Choroid. Z. Pljt- 
memory epithelium. 3, Betlna. 

At least one, in most cases several, of these spots is formed dur- 
ing an attack of plastic choroiditis, and frequently both eyes are 
■fleeted at the same time, or one soon after the other. 

In (he most frequent form of plastic choroiditis, the atrophic 
Ipota lie, aa a rule, toward the periphery of the choroid and re- 
am, and therefore peripheral vision is chiefly disturbed. 

[n central choroido-retiniti3 the exudation takes place in the 

macula lutea (yellow spot) itself or its immediate neighborhood. 

la the beginning of this form of choroiditis central vision is in- 

and objects are seen distorted and often apparently 

smaller or larger than when seen with the healthy eye (pietanwr- 
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pftopeia), straight lines appear bent or notched, etc Fin; 
central vision is totally abolished. 

In both those forma of pliu^tiu: choroiditis hemorrhage* i 
the choroidal tissue may also occur. 

Plastic choroiditis is very ; ■ i >t to reour, and thus to rend 
vision more and more, defective. Yet from the fact that it a 
appegra in patches, which leave healthy tiaaoebetw ■ 
is not apt to cause total blindness. 

Syphilis, rheumatism and gout are often the basis on wliii 1 
such a plastic choroiditis is developed, It happen 
parativcly often, in women at the climacteric period. It w, hew 
ever, seen moat frequently in shortsighted eyes, and the aboil 
sightedness, as such, must therefore predispose to such inflam- 
mations. 

If plastic choroiditis is treated in its first beginning, cspecL 
ally in syphilitic eases, it may yield perfectly to treatment. This 
consists in rest in a darkened room, local depletion and tin- use 
of iodide of potassium or of some form of mercury. Quite re- 
cently, subcutaneous injections of muriate of pilocarpine have 
been used. In older cases corrosive sublimate, taken in small 
doses and for a prolonged period, seems to have a very benefi- 
cial action. In some cases in which exudation into (he 
body has been the predominant symptom, and in which otl 
treatment has proved ineffective, I have seen very good WW 
from the use of electricity in the form of the eontiuuous c 
rent. 

>'. rvus ■■ /«'.■ ■",■,/,■'/ .'.-■, when not combined with serous iritis g 
oyclitis, is seldom, if ever, recognized, unless it causes glauc* 
matous symptoms (increase of the intraocular tension). Itsc 
result is synchisis (liquefaction) of the vitreous body, either 
wholly or in part. The vitreous body, which is of a jelly-like 
consistency in the normal state, becomes in this affection liquid, 
like water. Serous choroiditis may also give rise to detachment 
of the vitreous body from the retina, or of the retina from the 
choroid. 

Puruhii! choroiditis is characterized by the infiltration o 
choroidal tissue and the vitreous body with pus-cells. It i.s 
ally a very acute affection, and thus produces symptoms v 
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are plainly fMMu without the aid of the ophthalmoscope. The 
inflammatory process hardly ever remains confined to the uveal 
tract, but soon spreads over nearly all parts of the eye-ball, and 
extends to flmon'$ capsule. It then causes (edema and swelling 
of the eye-lids and ocular conjunctiva (cheniosis), and swelling 
of the orbital tissue with consequent exophthalmns. (See figure 
50). The disease, almost without exception, leads to total destruc- 
tion and shrinking of the eyfrbfllt 

It is, as a mle, very painful; in some cases, nowever. the pain 
is but slight. In the acute form, the pus may break through the 
sclerotic or the cornea, and thus escape. The chronic forms, to 
which the acnte form often leads, are the main cause of the for- 
mation of bone within the eye-ball. 

In some cases purulent choroiditis is due to septic infection 





Flo. M. Shows tho appearance of an c>-o affected with purulent panophthalmitis. 
The eye-llils arc <i-dciimtoii*; I lie ojc-tintl protruiltM*. Thi> hypi.*rii';uiu eon]uuctli-B 
U folded and Infiltrated. Tho pupil Is Irregular In shape. 

{metastatic choroid iti-x), especially during puerperal septicemia. 
inmost eases, however, it owes its origin to an injury with or 
without the subsequent presence of a foreign body within the 
eye-ball. It will, therefore, bo further spoken of in Chapter 

xvm. 

Treatment is usually unavailing as regards the cure of this 
form of choroiditis, and it should therefore be simply addressed 
to the relief of the more important symptoms. The pain, which 
is usually unceasing and very distressing, may l>e sometimes alle- 
viated by cold applications, but, as a rule, the patients prefer 
warm ones. The latter, furthermore, hasten the progress of the 
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supuration, and as the eye is already doomed, this is usually the 
beet thing which eon be done. If the cbemosis is very pro- 
nounced, so tlwt it prevents) the eye-lids from closing over the 
evi'-tKill. scarifications of the cedeniatous conjunctiva an MMDA< 
times indicated. 

In such eases the question will often arise whether, and it' so, 
at what stage of the disease each an eye-ball should, be enucle- 
ated. I have often removed eyes as soon as the very worst in- 
flammatory symptoms were over, and without any bad results. 
The patient's suffering has been thus shortened and all danger of 
>\niji;illn-tic ophthalmia in the future has been removed. Some 
Burgeons fear to operate before the shrinkage of the eye-ball lias 
begun . 

Ovmmaia undoubtedly occur iu fbe choroid, but they are 
seldom recognized as such. 

n&N&Bare sometimes found in the choroid during the tulier- 
i-iiIuMs of the lungs. In rare eases tho occurrence of tubercles 
in the choroid is it primary affection. When the diagnosis is of 
primary tubercular choroiditis, the immediate removal of the 
eye-ball is indicated. 

The malignant tumors of the eye-ball take their origin most 

frequently from the tissue of the choroid. These tumors are 

'■r. and are either pigmented, or, in rarer cases, unpig- 

mentcd. They may, furthermore, contain newly-formed "flrl^Htgn 

or hone-tissue. 

The marked clinical symptoms presented in its different stages 
by such a growth within the eye-ball, ought to be known towety 
phy>iciaii. In the first stage the patient is gradually losing sight, 
although externally the eye shows nothing pathologia 
perhaps, a few dilated blood-vessels in the episcleral tissue. In 
fhr second stage, the growing tumor produces inflammatory 
symptoms, which are plainly visible without the ophthalmoscopy. 
The infra-ocular tension is increased, the crystalline lens and iris 
Hre pushed forward, and the general picture of glaucoma (Set 
Chapter XVII) is tho result. There is usually considerable pain 
during this stage. As it may yet be possible in this glaucomatous 
-taL'e of an intm-ocular tumor, to save tho patient's life by the 
removal of the eye-ball, the physician should l>o well posted on 
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tiiis symptom. Finally, in the third stage, the tumor breaks 
through the sclerotic, or possibly the cornea, and grows either 
into tile orbitsJ-tiseue or through the anterior portion of tha eve- 
hall, out of the orbit ; it may also grow along the oourM of the 
optic nem 

In this last stage, as a rule, metastatic tumors hare already 
begun to be formed in the brain, the lungs, the liver or some 
otber distant organ of vital importance, and the patient is irre- 
vocably lost. 

There is no treatment for such tumors. The only thing to 
be done is to remove the affected eye-ball at the earliest possible 
period. Anything else is useless, and delay only enhances the 




danger to the patient's life. Yet, ;is there arc but few people who 
U* intelligent enough to submit at once to the inevitable, the 
family physician will generally bo applied to for advice, and he 
will often have t ho disagreeable duty involving on him, to en- 
dofM tbe statemrnt of the oculist, and to impress the patient in 
the most earnest maimer with the danger of his condition. The 
early removal of such an eye-ball almost always saves the 
- life. 

in the eye-ball with a blunt instrument may cause 
an i-olatcd rupture of the choroid. After such an injury the fun- 
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dus of the eye is usually at first obscured by blood, and no 
details can be seen. When the blood is absorbed, the patients 
usually notice an impairment of sight, and sometimes complain 
of metamorphopsia, just as in a case of central choroido-retinitis. 
We find then, on ophthalmoscopic examination, a slit in the 
choroid, forming a crescent, generally concentric with and at 
some distance from the mucula lutea. (See figure 51). 

Hemorrhages are but seldom seen in the choroidal tissue, ex- 
cept after injuries, and during some forms of choroiditis. 
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.xcui.- ExBOuiH or the Central WllPII Ahtery.— Throm- 
E Ckstbai, Retikal Vjuk.— Detachment nr the limi.s.1.- Pio- 
r Retinitis.— Syphilitic Retinitis.— AlbcuisTiih; Retinitis.— Hhii- 
o 11 i i ij a< i t-Guom. 

Jfi/jn rivmia of the retinal blood-vessels is but seldom seen 
without being caused by some other eye-affection. It is always 
combined with hyperemia of the optic papilla. When retinal 
hyperccmia is the primary affection, it produces no pathological 
'< images in t lie structure of the retina. It is usually caused by 
over- work, especially in l>ad light. Rest, and the moderate ex- 
clusion of light will usually suffice to do KfflQT with its symptoms, 
which consist chiefly in the weakness of eight. Sometimes an 
error of refraction is the predisposing cause, and its correction 
liv glasses may be followed by a return to the normal condition. 

Anmmia or Ischemia of the retinal blood-vessels, without ac- 
companying pathological changes in the tissue of the retina, is 
sometimes seen as a sequel of a severe, prostrating illness, es- 
pecially when the heart's action is considerably enfeebled. Such 
an ischemia of the retina causes partial or total blindness, which 
may tie momentarily relieved by puncture of the anterior cham- 
ber; the weakened heart may then suffice to overcome the re- 
duced intraocular pressure, and to force the blood again into 
the small retinal blood-vessels. 

A similar condition may l>e caused by very large doses of 
quinine, and I have once seen it occur after a very severe fright. 
In this case the normal condition was restored after a very few 
days. The amblyopia, caused by amvmia dependent on pros- 
trating disease, usually yields as the patient recovers strength 
and health. 
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A partial or total aniemia of tho blood-vessels of the 
with subsequent anatomical changes in the retinal tissue, Is, fl 
thcrmoro, observed in consequence, of cm&olum of the ctmti 
rrtimil art' ■■/■>/ or of one of its retinal branches, or in consequence 
Of t/tr'Hii!»ixiti nf the (■» ntfil nthtiif- r. /',/, 

In these cases the partial or total blindness occurs suddenly. 
In embolism of the central retinal artery the ophthalmoscope 
veals a perfect uuomiia of the retinal arteries; the retinal veil 
are attenuated, but •uiitain here and there broken columns of 
blood. Near the optic papilla and around the macula lule:i, the 
retina appears obscured by h whitish infiltration, and the fovea 
centralis is seen as a small cherry-red spot. This pronounced color 




Flo. B2. DlAgram choiring Th-turlimmt of Ibo Retina f mm the Choroid In b 8 
sighted Eye. C. Carat*. CB. CtUary liixlj-. I,. CrytitalUne lens. S. Sclei 
I'll, choroid. R. Kelliiu. DR. Detucliiil rctliui. O. OpUo nerve. 

of tho fovea centralis is probably due to contrast After som 
time the infiltration in the retinal tissue disappears, and later o 
the retina and optic nerve become atrophic. 

In embolism of a single branch of the central retinal ; 
these symptoms are confined to the part of the retina which 
supplies. 

In thrombosis of the central retinal vein the arteries appear 
also very thin, but the veins ure usually greatly enlarged, and t 
number of hemorrhages are seen in the retinal tissue. 

No treatment is of any value in these affections. 
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Another form of more or less sudden blindness owes its 
origin to the Jdachmmt <>/!!<■■ ■}■■:(>' n>r from the choroid. (Son lig- 
nre 52.) This is due to ah effusion of a serous fluid between the 
wo membranes, and is most apt to occur in eyes suffering from 
i high degree of myopia. 

Patients attacked by detachment of the retina usually state 
that ft cloud seemed gradually to spread over the sight until it 
allowed tin -in if j Mr fuily a part of the object looked at, and this 
only as if through a mist ; at a later stage sight is reduced to 
virtually nothing. It may have taken a few hours, or days, or 
even months to develop all these symptoms. 

When a Urge portion of the retina is detached, and especially 
when the detachment involves the peripheric parts of the retina, 
the detached bladder-like membrane may sometimes be seen 
with the naked eye floating Itckind the crystalline lens. 

By the examination of the field of vision the extent of the de- 
tachment may readily be judged ; examination with the ophthal- 
moscope will enable us to make the diagnosis Bure. 

e Bee small rents in the detached parts of the 
retinsi, caused evidently by the pressure of the fluid exuded 
The vitreous body is usually liquified, and the 
tension of the eye-ball is less than normal. 

The diagnosis is, as a rule, easily made. The only affection 
with which detachment of the retina might easily be confounded 
is sarcoma of tho choroid, in which, moreover, retinal detach- 
ment is often actually present as a complication. 

The prognosis is unfavorable. Although we may sometimes 
succeed in perfectly curing a recent detachent of the relinn, re- 
lapses tire almost sure to occur, and getting less and less tract- 
■OB, they finally leave the eye in a useless condition. 

lae treatment now most practiced, consists in repeated hy- 
podermic injections of a solution of the muriate of pilocarpine. 
and the results, especially in recent cases, are often for tho time 
actory. Whether the cures are any more permanent 
Kmn tliey were by the, old method of treatment, remains as jet 
to be proved. But this new method of treatment, when success- 
- less time, and is less disagreeable to the patient. 
The older method of treatment requires a complete rest for 
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weeks. This is accomplished by ordering tho patient to lie in 
bed, and even as much us possible on his back, by paralyzing 
his accommodation with sulphate of arropia, and by keepin 
tho eye-ball trader slight, continued pressure with a oampi 

bandage, 

Depletion of the bowels and sometimes leeching at the t 
pic may be useful. 




Fin. 53. PltnnprttntT Rrtlnfll*. Tho ojitlc pHplllo, Is anaemic. Of tlie retinal b 
vessels but tow lire visible nail these fewnre greatly reduced in calibre. 1 
of pigment lie In the ]*'ri]>bery of tbe retina. 

Puncture of the detached retina through the sclerotic ] 
been resorted to, but with uncertain and varying success. 

Detachment of the retina usually attacks but one eye at t 
time. 

Pigmentation of the retina may, as has been stated, !>e the 
consequence of plastic choroiditis, and it then, as a rule, n 'mains 
stationary. There is, however, also a progressive form of pig- 
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mentation of the retina, dae to proliferation of the pigment 
whloh is called rffiuitts -j>!ijnn>iif'>m (See figure ■">■'!). This aflev- 
ijoii gradually leads to atrophy of the retina, solidification oft lie 
Mood vessels by an inflammatory process in their lymph-sheaths 
■ad walla, and atrophy of the optic nerve. It terminates in blind- 
dm I' takes, however, a great many years before this final 
result is reached. As the disease begins at the periphery of the 
retina, and only gradually advances towards its center, the peri- 
pheric vision of such patients at first destroyed, and their 
visual Geld becomes gradually narrower, until finally their cen- 
tra] i i.-iuii is also tost. 

A very characteristic Bymptom in this affection is the fact 
that, when night comes on, the patients see much less distinctly. 
This condition is known as hcmemlopia or night-blindness, 

■''if;/ ,:. i, ',/,''■■-• i- alwrn - pli-.'iwil in both eyes. Treat- 
ment is of no use. Willi regard to il- etiology, consanguinity of 
the parents baa been thought by some writers to be the primary 
causa. 

The retinal tissue is not very apt to become primarily inflnm- 
i -il. Bod there are only two distinct forms of retinitis, not depen- 
dent on choroiditis, namely, syphilitic retinitis and albuminuric 
rethntia, the latter being actually a neuro-retinitis. 

S</jifi,'/,'h'/: r< fi'it'i'i is usually one of the later manifestations 
• <t -v | 'Inli-. The ophthalmoscope shows the retina dull and hazy, 
particularly in the vicinity of the optic papilla and along the 
DOUrse of the larger ret in n] blood-vessels. The blood-vessels 
appear veiled, and sometimes perfectly covered in a 
1 --"it of (heir course, by the exudation. The retinal veins are 
bncsfl and somewhat tortuous. The optic papilla usually appears 
reddish and slightly swollen, and its outlines are not quite dis- 
'"u'l. If ihe disease goes on, it leads to hypertrophy of the 
o tissue of Ihe retiua, and consoqueut atrophy of its 
Qerrena elements. 

Hie patients complain usually of seeing strange photopsiae; 

: ghta, etc. Then their sight is obscured in such a way. 

need more light than formerly, in order to see dis- 

Chls impairment of vision is, however, often much less 

acpected from the condition of the retina. 
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Sj/pteUtio rvtinitia is very prune to relapse, ami if not j 
pcrly treated, it may, ;| * already indicated, lead to blindness. 

The treatment oonaistti in vigorous anti-syplUlitii 
combined with perfect rest of the eyes in a dark room, i 
alsted by (be instillation of sulphate of atropia, and by lot 
depletions. 

Albuui'hHi-ir rdimHi as its name indicates, u chiefly & 
albuminuria /. ■■. to nephritis in all its forma, bat especially 
the shrinking kidney. 

In an eye suffering from albuminuric retinitis we 1 
optic papilla swollen and infiltrated, its normal outlines i 
tinet, or even perfectly hidden by a, whitish exudation, 
extends into the neighboring retinal-tissue. The retinal ' 
are gorged with blood, and very tortuous almost tike 
screws their origin in the papilla is invisible, and parts of t 
within the retina are jn*rH.*ctly covered by the dense whitish exu- 
dation. Tlie retina shows moreover, a number of white, shining 
spots of various shapes. These, appear, especially, around the 
macula lulea, and are usually arranged in a radial direction 
around it and thus form a very characteristic steUate picton, 
Here and there hemorrhages are visible in the retinal ti-- m*. 
ran' eases detaehnienl of the retina around the Optic papilla I 
been observed. Albuminuric retinitis is duo to changes in t 
blood-vessels of the retina, and belongs to the uneniic sta 
nephritis. Yet, in some cases, the ophthalmoscopic t 
may reveal nephritis, when its existence baa not yel ' 
i<l\ because of the absence of other marked symptoms of the tj 
ease. 

The disturbance of vision is often strangely small, in view 
the very conspicuous changes in the structure of the retina ; 
the other hand patients in later stages, of the disease may some- 
times be blind for hours ;ii ;1 time and then regain sight, without 
any visible changes in the condition of the retinal tissue. This 
happens during the bo -oalkd anemia attacks. 

It is hai no cure for 

swell established nephritis, then' is also none for the alln 
uric retinitis. 

Similar forms of retinitis ait sometimes sea 
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trn-cranial tumors with subsequent n euro- retinitis. l^Scc Chapter 
XXII). 

Bemwrtogea into the retinal tissue are observed without be* 
[ng preceded by any inflammatory changes ; the old name of 
hawrr&affic retinitis, is therefore, a misnomer. Their cause l- 
uudoubtedly a degeneration of the walls of the blood-vessels. 
They vary in size, shape and number, may attack one eye, or 
Until eyes at the same time, and accordingly interfere with vision 
to a very varying degree. In some eases the retinal hemorrhages 
are so numerous, that sight is nearly abolished from the start. 

The exuded blood soon undergoes fatty degeneration, und 
becomes absorbed, leaving an atrophic spot or spots, where the 
nervous elements of the retina have been destroyed. Sometimes 
however, the absorption takes place, leaving no trace behind. 
In other cases a glaucomatous process may be set up lending 
to the destruction of the eye. Such hemorrhages when they 
have once occurred in an eye are likely to recur. 

The causes of tlie retinal hemorrhages are heart-disease, ath- 
eromatous degeneration of the walls of the arteries, pernicious 
aiueinia, etc., or they may be due to the siippre-- inn of the men- 
strual flow, especially at the period of change of life. 

The treatment of retinal hemorrhages must adapt itself in 
the main to the particular causes which are recognized in the 
ease in hand ; at the same time it is well to give the eyes perfect 
rest, and perhaps, also, to apply leeches to the temple. 

The retina is sometimes the seat of a form of malignant tu- 
mor, which has been called glioma. It is only found in children 
and in many cases soon after birth. 

The affection is usually noticed by the parents through the 
child's blindness in one or possibly both eyes, together with a 
characteristic yellowish-gray reflection from the hack-ground of 
the eye-ball, which has given rise to the name of amaurotic OoPa 
eye. 

The tumor usually grows rather rapidly, and although the 
eye may show no external sign of anything being wrong within 
it, so long as the tumor is small, the newformation will at a later 
period cause exactly the same Bymptoms which we have de- 
scribed as due to the growth of a choroidal tumor. Finally the 
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eye-bull borate, and the tumor shows itself outwardly. (See f 
tire 54.) At the same time it has usually already extended i 
the tissue of the optio nerve. It soon causes metastases in 
bones of the skull, the brain and other organs. 

The affection may attack only one eye or both, although, i 
a rule, not simultaneously ; it leads, if not interfered with, i 
Bolutely to death. 




Fig. M. Diagram Fhowliin an Eye- ball nffoctiil 

tn'ir not only nils ! be eye- 1 mil. but bus already broken tbrouffc the 
pigment lying lutbe tissue of the glioma Is derived from the choroid. 

The only remedy h the earliest possible removal of the eye- 
ball, and when both eyes are affected, the physician may l 
himself in the very disagreeable dilemma of insisting 00 the 
moval of both eye-balls in the hope of possibly saving ibe-dti 
life, or of letting it die. The latter is Usually the result 1 
by the jr.ij'iiit % 

When the eye i- removed too hue, — and this is a 
nearly slwny* tin; uuo — relapses will occur within t] 
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ing rapidly to death, although usually with less suffering to the 
child than when the eye-ball has been allowed to burst and form 
a huge and repulsive tumor. 

In some cases inflammatory deposits in the vitreous body have 
been mistaken for glioma. 



OF THE OPTIC NERVE. 



•nia of the optic papilla is almost always accom- 
panied by hypehemia of the retina, and occurs as it symptom 

accompanying inflammations of t lie uveal tract. But we some* 
times meet with a genuine hypcra'niia of the optic nerve and 
retina alone, in which case it may he an early stage of a neuritis, 
or simply a passing pathological condition, brought about by 
over-work, especially in bad light. The symptoms and the treat- 
ment are the same as have been described in connection with hy- 
penemia of the retina. 'When the hyperemia is caused by ;m 
uncorrected error of refraction, this should bo corrected by prop- 
erly selected glasses. 

Neurit?* "ptirn appears in two forms : the more frequent one, 
in which the inflammatory symptoms of the optio papilla are 
plainly visible (papillitis! !), papiUo-rcthiitis, neuro-retinitis, ret- 
initis ascendens), and a second form, in which the ophthalmo- 
scope may at first reveal hardly any signs of inflammation, but 
\H the symptoms are such as can only bo explained by the siip- 
poail ion, that a neuritis is present in the part of the nerve which 
lies behind the eye-ball (neuritis descendens). 

We sometimes find, preceding neuritis ascendens, an tedi 
tons condition of the optic papilla. This, however, is i 
sapetBeded by active inflammatory symptoms. 

In most cases the neuritis involves first the interstitial i 
nci'tive tissue of the optic nerve, and the nerve-fibrfia I 
only secondarily afl'ected. (Sec figure -V. i. 

On examination with the ophthalmoscope, we find in Bedh 
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8 of optic neuritis a hyperemia of the optic papilla, com- 
bined with swelling, and indistinctness of its outlines. The 
retinal veins an enlarged and tortuous. Later on the optic pa- 
pilla becomes more and more infiltrated and swollen, Its color 
is then a whitish gray, its normal outlines become perfectly hid- 
den, and small hemorrhages may appear in its tissue. The main 
trunks of the retinal blood-vessels in the optic papilla become 
so covered by the infiltration that they sometimes cannot be 
recognized. The surrounding ret inn I tissue appears hazy, and 
h mmA agea in the retinal tissue are seldom wanting. 




FlG. 5.1. Longitudinal Station tbrouxh tlie Optic Nit 
Neuritis. t.:V. ivriin.l jcliinil vein greatly dllati 
•liiiii..!. The Optic papllln Is uivntlj- swnllen. mi 



The more the swelling and infiltration of the optic papilla in- 
croMu, the more prominent are the symptoms of constriction of 
the retinal blood-vessels. This fact has given this condition the 
name of "choked disk." Later on retraction of the newly formed 
connective tissue and consequent atrophy of the oplic nerve and 
retina take place. In these cases of atrophy after neuritis optica 
wo are often able to diagnosticate the preceding neuritis long 
uA'u.-i it has occurred by the bluish gray discoloration and irregu- 
lar Oatiiaes of the optic papilla, and from the remaining traces 

of bemorrhages, 
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If arrested in ils t'jirly stage- tin- di:-c;(-i' sometimes gets 
without impairment of vision. 

The patients come generally under observation on account ol 
impaired vision ; still, the original causes of 11 oeuritis asoendens 
may have forced them to seek a physician's advice before 
appearance of eye-symptoms, in which case the condition of the 
the optic nerve may help to diagnosticate the primary disease. 

The most frequent primary causes of this form of optic neu- 
ritis are intra-crauial affections, and among these especially tu- 
mors, then syphilis, lead-poisoning, albuminuria and diabetes. 
The disease most frequently attacks both eyes. 

The treatment of optic neuritis, as of retinitis, is in the main 
that of its primary 0SQB8. 

We shall have further occasion to refer to this subject in 
Chapter XXIII. 

Neuritis descendens is but seldom seen. 

The affection causes a more or less sudden total or partial 
blindness of one or both eyes, and with the ophthalmoscope we 
faid at first, perhaps, only a somewhat anamuc optic papilla. 
This antemia is caused by pressure upon the arterial blood-ves- 
sels. The retinal veins appear fuller, than normal, and there 
may be also a slight exudation. Later on the optic papilla and 
retina may show signs of active inflammation. 

The disease may end in perfect recovery, or it may lead to a 
partial atrophy of the optic nerve, and, especially, of those 
fibres which go to the macula lutea. In this case peripheral vis- 
ion may be normal, while central vision is abolished (pentttfl 
niV/'iti'"). 

If there is any general cause to be detected, to which the dis- 
ease of the nerve may be due, treatment must be directed bo (In 
removal of this cause. When we are unable to find such a 
cause, the employment of iodide of potassium, mercury in some 
form, leeches, diaphoretics and diuretics may be beneficial. 

A frequent affection of the optic norvo is atrophy witho 1 
any visible sign of inflammation and due undoubtedly to ii 
paired nutrition and consequent degeneration of the nerve-fibres, 
conjoined with a slowly increasing new-formation of i i 
tissue. The atrophy may attack a part only of the optic-nerve 
fibres, or it may involve the whole nerve. 



»ut 
lin- 
es, 
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The optic papilla in Bach a case appears whitish or grayish, 
sometimes dotted, in other cases of a uniformly shining white. 
The retinal blood-vessels arc very small, and their peripheral 
ends and smaller branches are invisible. Lateron the optic papilla 
appears slightly excavated. (See figure 56). 

According to the degree of atrophy is the impairment of 
sight; in the highest grades it is totally abolished. There are 
□Hen central scotomala, and the color sense is diminished, or 
color-blindness, especially for red and green, may occur. 

The disease usually affecta both eyes. A similar condition 
may Dome about from any pressure upon and consequent im- 
pairment of the nutrition of the optic nerve, as through an ex- 




PiO. S9. An Atrophic E: 



Paplllm. 



ostosis, or from exudation in cerebral or cerebrospinal menin- 
gitis. 

The most frequent cause of this form of atrophy of the optic 
nerve is the abuse of tobacco and alcoholic stimulants. There- 
fore, saloon-keepers are frequently subject to it. The atrophy 
of the optic nerve following the abuse of tobacco, or of alcohol, 
or of both together, has a comparatively good prognosis, if the 
patient has enough moral energy left to abstain totally from the 
use of these noxious substances. Most patients of this kind, 
however, will resist the attempt to help them; and here the voice 
of the family physician will often l>e of great importance in aid 
of the etlbrts of the specialist. I have often heard the exis- 
teniT or even the possibility of such an u fleet ion laughed at, or 
Dubted; yet, the fact is so absolutely certain, and the 
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disease so perfectly recognizable and recognized, that every phy- 
sician, who by his doubts aids the patient in evading the neces- 
Sftry restriction, commits a groat wrong. 

Besides enforcing abstinence, it will be well to give aid to the 
usually poor appetite, to give iodide of potassium or some other 
tonic, and to induce sleep by bromide of potassium or hydrate of 
chloral. In sonic cases strychnia is of use and in others electri- 
city has proved successful. But all these remedies are of n 
unless cither total or, if this cannot be obtained at least partial, 
abstinence from the use of the noxious substances is insured. 

When syphilis is the cause of atrophy of the optic nerve 
;ml i-.-vphilitic treatment must be resorted to. 

In ;i Dumber of cases the atrophy of the optic nerve is depen- 
dent on tabes dorsalis, or ou sclerosis of the spinal cord or me- 
dulhiand h then always associated with myosis and immobility of 
the contracted pupils, caused by the loss of reflex-action. Tin 1 
pupil, however, usually becomes still smaller when an effort at 
accommodation is made. 

It has been already mentioned that in cases of atrophy color- 
blindness may occur. 

Thisaequirod color-blindness must, however, not be confound- 
ed with the nut uncommon congenital color-blindness in which 
there is no disease, but a lack of perception of certain colors, 
This congenital color-blindness is usually either a red-green blind- 
ness, or a blue-yellow blindness. The general acutenese of vis- 
ion is Usually perfect in this affection, and the color- blindness is 
incurable. (See Chapter XXIV.) 

The terms nuif'hjfji'n and especially amaurosis are frequently 
used by practit ioncrs, and seem to convey to the patients a most 
fearful idea of their condition. It may, therefore, bo well to 
state, that the term amblyopia means nothing but defectiro 
Hght, and is. especially, used to designate defective sight from 
a disease of the back-ground of the eye-ball, and more eepedaUy, 
of the optic nerve. Amaurosis also, is not the name of n disease, 
lint it menus simply blindness from disease of the fundus oculi, 
especially from an affection of the optic nerve. 

The term hemianopla. designates the loss of half of the field 
of vision. It and its causes will be detailed in Chapter XXIL 
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h.j'irh'x to the optic nerve may lead to patfial or total atro- 
phy according to their extent. Atrophy of the optic nerve is 
alao observed after injuries to the head and ie then in most comb 
due to jl fracture of the walls of the canalis opticus. 

Hie tvnwrs of the optic nerve arc either myaotaatom^ Jtbro- 
■ ■..'.' or t)ii/nf/,./iiimnf'iitii ijM'iiuuwnut) or aarVomatoiu 
iu nature. They usually spring from the sheaths of the 
and destroy sight, by com pressing the nerve-tissue. 

Besides the gradually increasing blindness which they cause, 
■ gradually increasing exophthalmus is also noticed. 

This protrusion of the eye-ball is usually directed straight 
forward, and, unless the tumor is very large, the mobility of the 
eye-ball is, perhaps, generally impaired, bat not in any especial 
(Urn 'tii in. This is easily understood, since the tumor originates 
within the hollow cone which the external ocular muscles form 
within the orliit. For the same reason we find by palpation that 
the tumor moves with the eye-ball. The ophthalmoluscope re- 
miiI- either optio neuritis, or atrophy of the optic papilla. 

The treatment consists in an early removal of the tumor. 
Formerly the eye-ball was always removed with the newforma- 
tiim, bat since Knapp first succeeded in removing a tumor of 
the optic nerve without sacrificing the eye-ball, the operation 
has been several times repeated, aud should always be attemp- 
ted. 



CHAPTER XV. 

DISEASES OP THE CRYSTALLINE LENS. 

Congenital Cataract. — Zonular Cataract.— Polar Cataract.— Total Cata- 
ract.— Acquired Cataract.— Soft Cataract.— Cortical Cataract.— Nuclear 
Cataract.— Diabetic Cataract. — Traumatic Cataract.— Dislocation of 
the Crystalline Lens.— Ectopia Lentis.— Aphakia. 

The affections of the crystalline lens, for which patients seek 
advice, are of two kinds, namely, the formation of a cataract, or 
the dislocation of the crystalline lens. Both affections may be 
either congenital or acquired. 




Fia. 57. Diagram showing- where the Opacities of the Crystalline Lens lie in Cases of 
Zonular (lamellar) Cataract. 

Cataract is the name for every opacity or dimness of the 
crystalline lens, be it partial or total. 

The congenital forms of cataract, with which we usually 
count those which are observed soon after birth, are : zonular 
cataract, polar cataract and total soft cataract. 
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Ztiwihtr \hn,„lhir\ r.<t,< ,-!■/ is ihn name given to a condition 
in which one ui- more layers of the crystalline If ns. or only parte 
i»f one or si-vi'iiil layers i >f its substance, are opaque. (See iiguiv 
57.) This is (lie most common form of congenital cataract. It 
B u-uMly >tn juHinrv-. seldom progressive, and nearly always ft£ 
fecte IhiiIi eyes. It is often connected with rhacm'thi or a stru- 
mous diathesis ; it seems also to lie in some cases connected with 
the fact of consanguinity of the parents. 

Tlie I'llirtiiin is nsosJly first noticed by the parents several 
i birth, and especially when the children begin to play 
with small objects. 

When the pupil is well dilated in such cases, we see behind 
the pupil a greyish, circular, often striated, opacity, covered an- 
teriorly by transparent [ena-subetance, and leaving the periphery 
of the crystalline lens clear. The opacity generally appears 
densest in the center, and its outlines are usually well defined. 



r Zonuliir (Umel- 




If the outlines of (be opacity are indistinct, it may be a sign 
Hut th.' cataract is of a progressive form. By the use of the 
ophthalmoscope we can see very clearly what parts of the crys- 
talline lens a- yet remain clear and available for vision, and, on 
the other hand, whether some part of the lens is in such a condi- 
tion that it might, perhaps, be used to better advantage were the 
pupil more favorably situated. This point is of great importance 
■ iili regard to the method of operating which is to 1ms chosen. 
Byse affected with similar cataract, are often near-sighted, and 
may, Furthermore, show other defects. 

Zonular cataract usually prevents children from attending 
-i hool, ;iiu! then-fore something ought lo be done at an early 
period. Tbe operation, which is most frequently performed, 
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■ |uite aacoessfal, oonsistB in making a nodi 

clearest part ui' the peripheral portion 

ens (See figure 58.) An Bven better visual 

lined by allowing the iris to remain entangled 

ind (m ill, ndems). Thus the pupil will bo dis- 

lis aide without the enlargement resulting from 

I some of the diffuse light, which otherwise 

the eye, will be excluded. Although the taame- 

bc thus improved, the procedure of causing au 

ilMwwtntioii of the iris in the cornea in of somewhat doubtful 

.'i sre consider the future of such an eye-bell In 

consequences, such as iridocyclitis, glaucoma, 

j apathetic ophthalmia of the. other eye, have 0660 

- observed as b result of this particular procedure. A 

'.loiny, or, when it can be wifely accomplished, a 

lotomy, is therefore generally to be preferred. 

. proportion of the cases of zonular cataract receive, 

t,v>ui'wi. but little benefit, or even none at ail, from any of Uieae 

Mwrajftnnn It Is, therefore, necessary in a great number of oases 

if the whole lens by carefully incising the anterior Ian* 

dUTWtthf and thus allowing the lens-substance to be slowly djs-> 

miK.'.I by the action of the aqueous humor. This little operation. 

, ;,IK .t discission, must generally be repeated several times, until 

t rli.u pupil is obtained. An eye which has been operated upon 

titer is, nf course, deficient in refractive, power and 

iii.'ly lost the faculty of accommodation, yet with the 

', ! r >i (he proper glasses vision is usually comparatively good, 

■ ible, round, and central pupil is procured as in the 

I have even performed this operation several times 

in., pss in eyes which had previously been operated 

Idectomy with little or no benefit. 

,., ftymmidal cataract consists in a small densely 

:■' apparently upon the middle of the anterior 

I,, :. ii . capsule, but really enclosed within it 

iiuiietimes called a jxml'i-lfr pn/tir aitaruct is only a. 

posterior lens-capsule, and is, therefore, proper- 

iiract at all. 

. hi pyramidal cataract is frequently combined 
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with other malformations (microcornea, microphthalmos or colo- 
boum of the iris, or of iris and choroid, etc.). (See figure 5£t.) If 
DO Other malformation exists with it, it is not impossible that ul- 
ceration with perforation of the cornea and the subsequent adhe- 
sion of the anterior lens-capsule to the cornea, during festal life 
or early infancy, may have been the cause of the formation of 
the opaque cone ( I '- Bt eh r). 

In an eye affected with this form of cataract, the light 
can, of course, only enter the eye peripherally. We may, there- 
fure, be able to improve the sight materially by an iridectomy, 
or we may have to resort to discission of the lens-capsule, in 
order to bring aboul the absorption of the whole crystalline lens. 

Total congenital cut a met may be perfectly soft, or it may 
have a hard nucleus. Sometimes the whole cataract appears 




ntertor Polar ([lynimlrlnl.i Cataract nod 



thin and shrunken, in which case it has probably been, in the 
beginning, a soft cataract, and has lost some of its more fluid 
parts by oxosniosis. 

The removal of a total congenital cataract, should he effected 
possible, and the urgency is even greater than in 
BMOfl of zonular or pyramidal cataract, inasmuch as the latter 
allow of some sight, while in total cataract (here is no vision of 
Streets, but only perception of light. The longer we delay the 
operation, therefore-, the less will lie the probability of obtaining 
good and useful vision. Soft total cataract may be got rid of 
don of the anterior lens-capsule; harder ones have to 
fa* extracted, if possible, and this can usually be done, without 
U iridectomy. Shrunken cataracts may be divided, or may be 
gently pulled out of the eye through a corneal section with 
forceps or a sharp hook. 



nan 
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In all three forma of congenital cataract nyatagm at, i. e., a con- 
tinned motion of the eye-balls generally in a horizontal direc- 
tion will develop, if the obstacle to distinct vision is not removed 
at an early date. 

In all tonus of acquired oataraet we can follow up i be w\ 
process nvm beginning to end, and we apeak in these forma oJ 
incipient, unripe (immature i, iii><- (mature; or ovor-rijio ■ hyper 

mature) cataract, according to the stage of development- We 
call a cataract ripe when the lens is opaque throughout. In over- 
dpo cataract we find the outer or oortica] parts fluid or samJ 
llniil, and wo can often see the yellow nucleus lying at the bottom 
of tlio lens capsule, and changing its place, according to the 
of gravitation. 

With regard to the consistency of the cataract, we ha' 
soft or even fluid cataract, a semi-soft cortical cataract, a 
nuclear cataract. 

The soft or fluid cataract, is most frequently found in young 
people. It appears generally of a white or bluish color, like 
milk, and the fluid contents seem to bulge the anterior lens-cap- 
eute forwards. . In later stages deposits of lime or cholesterine 
may be Been in it, or the cataract may shrink by giving off some 
of its fluid part;;. The anterior lens-capsule, which at ;ui earlier 
period appeared tense, will then become wrinkled, and it may 
even happen that, as a result of the shrinkage, a part of the pupil 
may be uncovered and vision be more or less perfectly re-eetab- 
liahed. 

< hr/i'ai/cat'irtrct, the most frequent kind, consists in the loss 
of transparency of the cortical layers of the crystalline lens, 
Its nucleus may remain perfectly clear. The formation of this 
form of cataract usually begins at the equator of the crystalline 
lens; and, iu its incipient stages, it can be diagnosticated only 
after full dilatation of the pupil, It is then best seen by means 
of the ophthalmoscope. Gradually the whole cortex of the crys- 
talline lens assumes a striated appearance, and the opolescent 
stria; are arranged a run in I a center (die anterior polo of the lens) 
like the spokes of a wheel. As the disease advances these spokes 
become broader and denser, and appear of a grayish-white or 
pearl-gray color. Finally, in the stage of ripeness, the whole 
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cortex is involved, and vision reduced to the perception of light. 
While these changes are going on in the cortex of the lens, the 
nucleus generally retains nearly the normal degree of transpar- 
ency and hardness belonging to the age of the patient. 

The over-ripe (hypermature) stage we have already described. 

JfcaUar, or />•>/■</ ' •■:•<(• •/■■ret, is the senile cataract proper. In this 
form of catnnwt the central hardening of the crystalline lens, 
which in middle and advanced life results in the formation of the 
nucleus, goes on to the very periphery of that organ. Such a 
cataract is hard, and has an amher tint. It does not, as a rnle, 
entirely obscure sight, and it often allows patients to count fin- 
gers at some distance, even when it is perfectly ripe. This kind 
of cataract develops slowly, and the stria; in the cortical substance 
are but little pronounced. 

When these different forma of cataract, which are usually 
acquired at an advanced period of life, appear in an otherwise 
apparently healthy eye. they are called iiiirimijillc<it<-il r<:t-<r«ct*. 
When other affections, or their results, are present in a 
cataractous eye, they are called c»ii<p!irat,i} cotin-ai'ts. Thus 
is. cataract may be complicated by corneal scars, posterior syn- 
echia 1 , choroiditis, detachment of the retina, glaucoma, symphi- 
sis of the vitreous body, etc. Such complicated catusote arc 
generally much less favorable for operation than the uncompli- 
cated ones. 

When cataract develops in young persons its formation may 
be, and often is, caiwd by tiinfnii-a ni'llitux. 

Tlie development of cataract in youth and in the early years 
of adult life is, moreover, often dependent on some inherited 
tendency, and may show itself in several members of tin' same 
family. 

At a certain stage in the development of a cataract, the crys- 
talline lens becomes swollen, while still tolerably transparent; and 
in this stage the ryes often become short-sighted, so thai a patient 
who has long used glasses for reading, can read again without 
glasses, and may even see better at a distance with concave 
lenses. 

For congenital, as well as acquired cataract, there is but one 
possible way of treatment, namely: to remove the opaque crys- 
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tallino lens from the eye-ball, or at least from the axis of vi-jm 
bymeansof asurgica] operation. The operation of 

which lias been already described in connection i\ itli GOQj 
cataract, is applicable aUo 1c softer acquired cataracts in \*-r.- 
under about 30 years of age, or the division of the capsule i 
be followed, after the lapse of a few days either by the removal 
of the soft and swollen lens-substance through a simple linear 
incision made for this purpose in the cornea, or by aspinitinn by 
means of a tabular curette. If the eataraot IS bard Of lias a 
hard nucleus, which is ordinarily the case in persons who Imve 
reached or passed Hie middle period of life, die operation known 
by the name of extraction, and which baa for ita object the re 
moval of the entire opaque ■ r\ ~ioUim- 1ms from the i ■■ 
alone applicable. Extraction may again bo perform, .i in sen 
end different ways, such as varying the form and jiosition of the 
corneal incision, extracting the lens through the norma] pup' 1 . 
or enlarging the pupil by an iridectomy, opening I In ■ I. I 
and allowing it to remain within the eye-ball after the extraction 
of the lens-substance, or extracting the cataraotoufl lens in i 
capsule, etc. 

It docs not fall within the scope of this Irook to give moi 
than a bare sketch of such an operation u ciitaract-extractioi 
and for this the reader is referred l<. Chapter XXV. 

Every physician ought, however, to have a definite ii 
the I" -t lime at which to operate for cataract, and also to kno< 
something about the prognosis of such an operation, 

Cataract extraction should not be performed until the e 
ract is ripe, and that is in most cases until vision is reduced i 
the faculty of differentiating between light and shade. Wb 
a ripe cataract is viewed by oblique illumination, the pupillary 
edge of the iris shows no shadow on the anterior surface of theorya- 
tallinelens. With the ophthalmoscope, as a rule, DO red reflex en 
be obtained from the background of the eye. Unripe and over-ripe 
cataracts give, as a rule, less satisfactory results after an opera- 
tion than ripe ones. Before advising an operation, the | 
must satisfy himself that the eye is in an otherwise healthy con- 
dition- It is, therefore, desirable that every physician shonM h>- 
able to examine the eye with regard to its function ■ 
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The patient should he able to sec a candle-flame in it darkened 
room across the whole room, mid also to point out in whut direc- 
tion it is held. If be cannot, do (his, the cataract is in someway 
a complicated one. If there are no visible signs of former in- 
flammation of the. cornea, or iris, the trouble must be nought for 
further back. By now exam in in g the field of vision with a 
lighted Caudle in a darkened room, as detailed in Chapter II., we 
first of all confirm or correct the former observation mado with 
the candle; and secondly, we examine whether there may be a 
well defined portion of the field of vision wanting, in which case 
the diagnosis of an atrophic choroiditis or a detachment of the 
retina is to be made, and the prognosis modified accordingly, the 
latter afi'ection is the most likely to be present if the eye-ball is 




Fia. W. Secondary (capsular! Cataract after Cataract Ext mot Ion. 

Cornea. B. Sclerotic. I. Iris. CD. Ciliary body. Off. Corneal Incision lor the 
removalof the prlniury cataract, to the Inner opening- of whkh IS, tuo Irisntutup, 
caused by the iridectomy. In mi herein. 

alao soft. If the pupil dilates but slowly, and then not fully 
even after the instillation of sulphate of atropia, there is proba- 
bly something wrong in the uveal tract, and such eyes are espe- 
cially unfavorable subjects for extraction of the cataract, even 
when the functional examination reveals no further disturbance. 

According to statistics, good operators lose from 6 to 8 per 
cent, of eyes after operation for uncomplicated cataract. 

After cataract extraction baa been performed by any of the 
methods in which the lens-capsule is left in the eye-ball, this 
membrane may give occasion for a secondary operation through 
its beconnug dim and wrinkled, forming what is called a secon- 
dary cataract. (See figure 60). In such a case a simple shifting 
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or. tearing apart of the lens-capsule, as soon as may be, after tl 
primary operation, is sufficient. The lunger we wait, thutonghp; 
the lens-capsule will become, and it may finally become almost 
impossible to cut it. When there has been an iritis, and per- 
haps an iridocyclitis after the operation, the Lens-capsule and the 
newly formed membranes due to the inflammation, become gloed 
together into one continuous membrane. Iridutomy may (lien 
be performed with the result of giving the patient some useful 
sight, especially, if the tension of the eye-bull is not diminished. 



FIG. 01. The Crystalline Lena (reduced In eisol 




Injxrnx to the crystalline lens, with rapture of tin lens-cap- 
sule, usually cause tho formation of a soft cataract 
eataracf), at least, if the patient is not of an age at which thi 
lens has already a hard nucleus. 







Prom blows upon the eye; or generally from any injury « 
a blunt instrument, the crystalline lens maybe t<>rn from t 
ligamentum euspensorium (zonule of Ztnn), or the latter from 1 
ciliary body, and the crystalline lens tliua become 
The dislocation may take place backwards into I he vitreous body, 
or forwards into the anterior chamber (See figure Git. or tbedi- 
1 oca ted lens may remain half in the vitreous body and half iu t] 
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anterior chamber. If the upper part of the zonule of Zmn is 

torn tu :i small extent only, the crystalline lens uv.iy sink behind 
■ l a part nt' the pupil be thus freed from it. (See figure 
68). If after BUoh an injury the iris trembles (/V/<A*/otmww) with 
the movements of the eye-ball, the diagnosis of :v dislocation of 
tin' crystalline lens in almost certain ; moreover, the periphery 
of tho lens, as far as it lies in the field of the pupil, may be seen 
as a black arc, when viewed by diffuse light or with tho oph- 
thalmoscope (in consequence of total reflection of the light); 
but *fl a shining, yellowish-white arc, when viewed under oblique 
illumination. When the whole of the crystalline lens is dislo- 
cated into the anterior chamber, it may fill tho chamber so com- 
pletely, that there is at first some difficulty in recognizing it, 
but as ii soon becomes dimmer and causes an increase of the 
iuira-niular tension with all its disagreeable consequences, the 
diagnosis soon becomes easy. 

Dislocation of the crystalline lens may happen spontaneously 
m consequence of synehisis of the vitreous body. This is the 
ease, as a rule, when dislocation occurs in short-sighted eyes. 
Dislocation of tho crystalline lens may be also a congenital de- 
fect, and is known by the name of ectopia ientU. 

An eye with adislocatcd crystalline lens cannotaccommodate. 
In tin' part of the pupil which is not covered by tho lens the eye 
must necessarily be far-sighted, just as after removal of a cata- 
ract ; while in the remaining part of the pupil it is usually short- 
sighted. 

Dislocated crystalline lenses gradually become dim, asarule. 
Their position may, furthermore, cause irritation and inflamma- 
tion of the iris, ciliary body, and choroid. A crystalline lens dis- 
located into the anterior chamber may cause glaucoma, as already 
stated. A partially dislocated crystalline lens need not be inter- 
fered with until it becomes cataractous and until its presence 
causes further trouble in tho eye. The use of eserinc or any other 
myotic agent may, at first, by the contraction of the pupil, 
be very agreeable to the patient, but its use cannot well bo kepi 
op ad infinitum. 

A crystalline lens dislocated totally into the anterior eham- 
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ber should be at once removed by a peripheral section, as in an 
ordinary cataract extraction. 

The absence of the crystalline lens, whether as a result of dis- 
location or of an operation for cataract, is designated by the 
name of aphakia. 



CHAPTER XVI. 

DISEASES OF TOE VITREOUS BODY. 



Affections of the vitreous body are always secondary affec- 
tion-, ;ui'l lire rlue to diseases of the membranes surrounding it, 
in ])ii>st r.iMs in diseases of the choroid and ciliary body. We 
distinguish hohveeu a m:r<in» hyditin (mjnchLiis cwporis ritrri), a 
JrftrinoiM arplattic kyaH&ie, ami apurylmt hyatitia. Yet, it must 
be thereby understood, that these forms of inflammation of the 
ritreous body (hyalitis) are only extensions of inflammatory pro- 
r,--,- ,,| :i corresponding character in the uveal tract, or in the 
optic nerve and retina. It often happens, however, that the 
changes in the vitreous body, due to the hyalitis, continue long 
after the primary affection has run its course, or even per- 
manently. 

We find this to be the case especially with the various forms 
c£ opacities observed in the vitreous body after a fibri no-plastic 
exudation into it. 

The most common forms of opacities in the vitreous body 
-called mi.Miw viHt'inttv. A patient suffering from such 
muses irolitantes, when he looks at a bright surface, sees small 
block and gray dots and threads on or in front of it, which 
seem to float and to u run away " whenever he tries to " look 
directly at ibein.'' These dots and threads often present the 
appearance of strings of beads, and also take on other quaint 
shapes. What the patient really observes, are the shadows cast 
OPOD tlic retina by fibrinous tbread.s or by small aggregations of 
cellular elements in the vitreous body. 

The presence of these minute cellular elements and fine 
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threads may be demonstrated in the normal eye; therefore, mna 

«v volitjiiitt'a arc not necessarily to be interpreted as a pathologi- 
cal symptom. When.a person has onoe detected their 
tenet-, lie is apt to look for llirni again, ;t 1 1 . 1 then tinds !u his 
may that they apparently increase in number, although in if 
he simply sees now opacities to which he bad previously paid 
attention. This discovery may bring him to the physician 

The sudden apja-aranee of BUBCCB voliiantes in an eye. or 
actual increase in their number, where they have been pre; 
and noticed before, is to be looked upon, especially in 
sighted eyes, as an indication of a disturbance in the uveal 
and, therefore, as an important symptom. 

With this exception, nmseai volitantes, as a rule, tall for 
treatment, and, if we once succeed in convincing the patient 
the fact that, although possibly annoying, they ire really of 
importance, his anxiety is relieved, and they usually 
troublesome. 

Opacities in the vitreous body, when they are extensi 
enough to be detected by the ophthalmoscope, whether as 
Bpiouooa films, or Bocks, or denser membranes, or as i goal 
diffused muddiness. are of far greater importance. 

In sue 1 1 oases the opacities materially interfere with sigl 
and they are moreover the evidence of the actual or former 
istence of a librino-plastie cborioditis. They are often foi 
in highly myopic eyes. The vitreous body is then usually Btdd, 
and the dense shadows fly about with every movement of the 
eye-ball. 

Even when the choroiditis, which has given rise to the 
mation of such opacities, is cured, we may try to bring al 
their absorption. Formerly mercury, decocrum Zittmam 
iodide of potassium and the constant current were the chief 
remedies in such cases; now the muriate of pilocarpine ha- justly 
superseded them. 

V>i :"i :ii ii'.'n- .a in. i;. ■ masses of connective tissue within the 
vitreous body are rare, but when present they seriously interfere 
with sight. They lie usually near the optic nerve entrance, 
are duo to inflammation of the optic nerve or retina (i 
prot\fvntn*). 
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Synchisis scintillans is the name given to a liquified condi- 
tion of the vitreous body in which crystals of cholesterine 
have been formed. When these fly about they sparkle in the 
light like particles bf silver or gold. For this condition we 
know of no treatment 

Herrwrrhagea into the vitreous body are observed in cases of 
injuries to the ciliary body, the choroid, or the retina. We shall 
speak further about them in Chapter XV 111. If the eye in such 
a case is examined with the ophthalmoscope, it may at first be 
impossible to get any reflex from the back-ground, or a darker 
or lighter shade of red may be seen according to the quantity of 
blood effused into the vitreous body. Such hemorrhages may be- 
come perfectly absorbed, or the fibrine may remain and form 
floating opacities. If the hemorrhage is very extensive, the eye- 
ball will probably become atrophied. 

The conditions caused by the presence of a foreign body in 
the vitreous will be detailed in Chapter XV 111. 



CHAPTER XVII. 



GLAUCOMA. 



Glaucoma is an ejection of the eye, the nature of which is, 
as yet, not perfectly understood. Its dcstructiveness, and the in- 
sidious slow progress of some of its varieties, make it a disease 
of grave importance. The general practitioner should bo per- 
fectly familiar with its chief symptoms, the more so since they 
are of such a nature as to bring the patient to seek aid from the 
physician quite as often as from the oculist. 

We shall not give any space here to the discussion of the 
■ different theories which have been advanced to explain the 
nature of this disease, since none, as yet, has been RO0O- 
lutely proven to exist in all cases, and no one of them covers the 
whole ground. We may, however, state here thai, the cardinal 
symptoms of glaucoma may be due to an Increase of Quids secreted 
within the eye-ball, or to an obstacle to the exit of even the nor- 
mal Quantity of fluids. 

The name glaucoma is as dark as the disease, and in the pi 
ent state of our knowledge has little meaning. It used to be 
that glaucomatous eyes have a greenish pupil, and for this 
son the name has been given to the disease. The greenish pupil 
is, however, but rarely seen. The name, therefore, is a misno- 
mer. 

The cardinal symptoms of glaucoma are, an increase of the 
intra-oculttr tawi/m, which renders the eye-ball harder than it is 
in its normal condition, and the loss of vision, which 
but, as we will see, not solely due to the excavation and aa 
quent atrophy of the optic papilla. (See figure (13). These 
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cardinal symptoms' are usually accompanied or followed by a 
Dumber of others, wbich may materially change the picture of 
the disease. 

"We will now consider the typical forms of glaucoma. 

ul'iia-ctna is the form in which the disease is 
ofinu-l seen. Iu such cases we find an increase of the intra- 
ocular tension, and this increase may bo slight only, or it may 
render the eve-ball stone-hard. The eye-ball shows no external 
sign of inflammation, except-, perhaps, a slight torruousne.ss and - 

lit of the few episcleral blood-vessels visible in the 
direction of the recti muscles. The pupil may be somewhat 



Flo. it!.— Glaucoma tmi* Excavation 

fun-'-.] mil nl US lli'l-tllill [Hi-llinil, 

Is atrophied. 




larger than normal, and act but slowly. Examination with the 
ophthalmoscope reveals an excavation of the optic nerve, with 
Spontaneous or easily excited pulsation of the arteries. Central 
vi.-imi i- deteriorated, but at the same time the field of vision grad- 
ually contracts, so that the time may come when the patient Bees, 
what little he can see, as if he looked through a tube. The con- 
traction of the visual field begins usually at the nasal side, and 
the visual field will then lie generally found to have an elliptic 
shape, with the point of fixation in or near* one of the foci. The 
is, as a rule, perfectly intact. Sometimes the patients 
notice a flight mist coining before the eye ; they see flashes of 
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light or colored rings around the flame of a lamp or candl 
Another important symptom is the loss of aeconimodative,powei 
and as ita consequence presbyopia. This presbyopia in a yo 
individual cornea on before the normal time and in an nil? 
presbyopic individual will cause an abnormally rapid inci 
his presbyopia, and necessitate a rapid Increase in the i 
of his glasses for reading. 

In chronie inflammatory ghtuoomii we find sigain an increase 
of the intra-ocular pressure and consequent excavation of the 
optic papilla. Added to (hese we have externally visible symp- 
toms of inflammation, which may vary in degree from a simple 
hyperemia of the episcleral blood-vessels to a participation in 
the, inflammatory process of all the tissues of the anterior por- 
tion of the eye-ball. The conjunctiva becomes hypenemic, the 
cornea dim, and perhaps ulcerated, the aqueous humor turbid. 
and the periphery of the iris adherent to the cornea, 
obliterating F>mtana'n cavities. In the latter cases the pupil v 
appear wide and immoveable, or irregular from posterior syn 
cchhn. The iris itself looks dull and discolored. The light of the 
ophthalmoscope can usually not penetrate the opacities, and Ehe 
optic papilla is invisible. There may be intense pain, or it may b 
but slight. Vision is often reduced to mere perception of lig! 
Tin- cornea- ln-es its sensilnene.-s to the. touch. 

The simple and the inflammatory chronic glaucoma < 
merge into each other, and both lead, when not interfered v 
to the perfect abolition of Right. 

In acute glaucoma the increase of the intra-ocular tension 
comes in sudden attacks. These may at first cause but little 
diminution of sight, but generally they leave the eye in a worse 
and worse condition. In other rare cases one sudden attack de- 
stroys the sight in a few hours. These acute attacks of increased 
intra-ocular tension may also be accompanied by other plainly 
visible inflammatory symptoms, or they may remain v " " 
them. The former is by far the more frequent form. 

Attacks of acute glaucoma often come on at night, < 
when the eyes have been greatly tired. Pains in and around the 
eyes rob the patient of his sleep. The patient sees rainbow-col- 
ors around a caudle light ; he shuns the light and sees light- 
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flashes while the lids are closed. There is laehrymation, and 
than m;iy be (Edema of the upper eye-lid ; the conjunctiva is 
bypera'inic. The cornea appeals hazy, the anterior chamber is 
shallow, the pupil dilated and immoveable, and the iris dull. 
The iiiir.i-oeular tension is increased and the patient usually can- 
not bear pressure on the eye-ball without pain. Light is gener- 
ally very much reduced dining the attack. The cornea bears 
touching without quick reflex-action of the eye-lids. Sometimes 
vomiting is caused by the pain. 

In milder attacks these symptoms are less pronounced. Such 
titlin ks of acute glaucoma pass off, and although his sight re- 
mains impaired, the patient may for a time bo quite comfortable 
■gain. By and by, however, the attacks come on more fre- 
quently, the pain and inflammatory symptoms are more severe, 
and vision remains worse after every attack, until it is finally ex- 
tinguished (ijhnwomti- (i/inolutum). 

An eye that lias been lost by glaucoma is, as a rule, not even 
[lien at rest, but gradually choroidal, and iritic troubles are de-. 
vc loped, the crystalline lens becomes cataractous, the increase of 
the infra-ocular tension goes on, and may even end in the rup- 
ture of (he eye-ball. The pain also may continue and make the 
patient's life miserable, 

Tin- rtitiltigy i >f glaucoma i- obscure. It occurs almost always 
in hypermetropic eyes, and the patients are, as a rule, advanced 
in years. Its prognosis, if the glaucoma is not interfered with, 
i.- :ili.(>lutel\ bad By operation the progress of the disease is 
Usually, but not always, arrested, and in a certain number of 
i :i-rs the. sight is again improve. I. 

It may be well to state here that when the symptoms com- 
plained of by a patient point at all to glaucoma, the physician 
should not instill sulphate of atropia into the patient's eye, as 
this is apt to bring about an acute attack. Furthermore, it will 
be well to tell the patient that operating on one eye when the 
other is even but slightly or apparently not at all affected with 
glaucoma, may possibly precipitate an acute attack In this eye 
too. Yet, of course, this fact cannot, be a reason for not operat- 
ing on the eye first attacked. The operations to bo performed 
are iridectomy, or, perhaps, sclerotomy. Myotics may tempor- 
arily relieve slight attacks. 
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When glaucoma appears in an eye as a consequence of other 
primary affections, we call it secondary glaucoma. These pri- 
mary affections may be the following, namely :— circular posterior 
synechia of the iris, all forms of staphyloma and ectatio scars, 
a dislocated crystalline lens, the rapid swelling of the lens-sub- 
stance after rupture or division of the lens-capsule, serous iritis, 
irodochoroiditis, intraocular tumors, and sometimes hemorrhages 
in the retina {glaucoma htmorrhagicum). In all of these cases 
the progress depends, of course, on the possibility or impossibil- 
ity of removing the primary cause. 



CHAPTER XVIII. 



INJURIES OF TIIF, EYE-BALL AM) THEIR CONSEQUENCES. 



Injuries of the eye-bull, especially when the foreign body 
which has caused the injury remains in the eye. are of the gravest 
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importance. We shall, therefore, hare to repeat ia this chapter 
some things w bich hare been already mentioned in another con- 

Simple cuts in the cornea, which do not penetrate its whole 
■cat, as a rule, without trouble and without interfer- 
ence. In rare cases (hey cause local infiltration, and even the 
formation of a corneal abscess with all its confluences. Every 
cut necwssarily leave* a scar, which, according to its size and sit- 
uation, will interfere more or less with sight. 




I'm. IV). I'rnliipBc of the Iris. A Fold of Ibc Iris has ralli'ii tlimuttb a Corneal Wound, 
Hnc] la Ill-Id In tills position. PI. Protruding IrlB. C. Cornen. 1"). Dwwraefs nitru- 
I iijuii-. II. ilijH-nuui'n layer. E. £ pit be Hal lay Dr. 

If 11 cut has penetrated the whole thickness of the cornea, the 
Aqueous humor escapes and the anterior chamber ie 
The contents of the posterior part of the eye-ball are then pressed 
forward, bo that the iris comes in contact with the inner opening 
hC l lie corneal wound, ami may thus become caught th 

■.,) (See figure 04), or it may actually protrude f 
the wound and be held in this position (^prolapse) (See fi 
thru giving rise to farther troubles. The portion of I 
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which lies outside the cornea is, as a role, gradually cast off, 
since by the constriction itis deprived of its nuinliou. In Other 
(tana, when the nutrition is not cut off, it becomes the starting 
peint of a granuloma, and may then grow us far as the eye-lids 
will allow it. Prolapse, as well as incarceration of the ins, pro- 
duce irhst is caHed anterior synechia of the iris. The pupil in 
•is drawn towards the scar, and every contraction of 
the sphincter papilla muscle must pull at Ihis false insertion of the 
iris. This may give rise to a chronic state of irritation in this raem- 
bttne, and ultimately to serious disturbances, such as glaucoma 
and sympathetic ophthalmia. "We sliotdd, therefore, do what is in 
one power to restore the iris toils normal position within the eye. 
Gently rubbing the cornea with the eye-lids, or prying tbewound- 
Ijps apart with a thin curette, may sometimes suffice to liberate 
the incarcerated iris ; or, if the injury is very recent, the action 
of a myotic may bring about the desired effect. If the iris is 
prolapsed, we must cut off the prolapsed part, and thus free the 
reinainiug iris, if possible, altogether from the 1 corneal wound. 
This will virtually amount to making an iridectomy, and can be 
done even a few days after the prolapse of the iris has occurred. 

In some cases, on account of (he presence of the iris, the 
soar does nut. become strung enough to withstand the normal 
intra-ocular pressure, so that it begins gradually to bulge (ectatic 
i may, after a time, develop into a traumatic staphyloma,. 
In rare cases the incareeration gives rise to the formation of a 
ej/tt of the iris. The nearer the periphery of the iris the in- 
carceration or the prolapse has taken place, the more serious 
onsequenees which may follow. The most serious of 
chronic plastic or purulent iritis and cyelitis and sym- 
pathetic ophthalmia. 

If the cut has penetrated both the cornea and the iris, the 
conditions will be the same as in simple punctured wounds of the 
.Mima, except that the blood effused into the anterior chamber, 
may interfere for a time with a careful examination. 

If tin- cut is still deeper and penetrates the capsule of the 

ine lens, the situation is in most eases further com plicated 

by the formation of a total cataract. If the wound in the lens- 

large, the pressure from the rapidly swelling lens-sub- 
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stance, giving rise to acute glaucomatous symptoms, may very 
scran force us to attempt its extraction. In some ran ■ Basse I 
have seen it twice) the iris, without apparently being cut, may 
be driven into the crystalline lens, and there remain, held tight 
by the lips of the wound in the lens-capsule. The ensuing dim- 
ness of the lens-substance may then remain confined to the im- 
mediate neighborhood of such a traumatic posterior synechia. 
In some cases the iris, or the iris and crystalline less, are 
torn out of the eye-ball altogether by the instrument indicting 
the injury {trnnmoflr !ritl-r< m!ii). 

Injuries to the selenitic can hardly happen without a contem- 
poraneous injury to the ciliary body, or to the choroid and retina. 
It' the WOUlid is not gaping, rest, and cold applications may :«■- 
coniplish all that is required; but if the. wound gapes widely. 
and the vitreous body shows itself in the opening, it is best to 
sew it up. If the vitreous body is prolapsed, and the cut or torn 
edges of the choroid, and, perhaps, also of the retina, protrude 
between the lips of the wound in the sclerotic, it is better not to 
attempt to sew the wound up, but rather to watch the oaae, and 
apply only cold compresses. After such an injury the eje-bdl 
is almost always rained, and it may also become a source of seri- 
ous danger to the fellow-eye. 

If the wound of the sclerotic lies in the ciliary region, and 
the ciliary body is also wounded, cyclitis is almost sure to follow 
and the eye will be lost, by shrinkage. The injured eye-ball h 
■JBO especially apt to cause sympathetic inflanimationof the other 
eye. In some cases the injury may involve almost al! parts of 
tin •■}•■ ball, and the eye will run out, or after a chronic, iufhuu- 
matory process it will shrink, and may become most dangerous 
to its fellow. 

Injuries to the optic nerve are not often seen. As a ride, they 
lead to atrophy of the nerve. When atrophy of the optic nerve 
follows an lBrjury to the head, as from a heavy fall, etc., the atro- 
phy is usually due to a fracture in the walls of the canalis opti- 
cus. 

If a foreign body perforates the cornea or sclerotic and re- 
mains in the eye-ball, the injury is a doubly grave one. 

The size of such foreign bodies may vary considerably 
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Large pieces of metal, glass or wood will simply destroy the 
ejre-baU by the immediate injury they inflict while entering it 
Small foreign bodies m:iy act destructively in a variety of ways. 
if a foreign body is embedded in the cornea, it is easily renmved 
with a si nop or a needle. If a email foreign body has entered 
lor chamber, it will usually remain entangled in the iris 
or embedded in the crystalline lens. If it remains in the iris, 
iridectomy, including the part which contains the foreign body, 
ought to be made. Hit remains in 'the crystalline lens, it usu- 
ally oaoeee .-imply the formation of a cataract, and it may he re- 
moved, together with the lens-substance at a later period. 




Sometimes a foreign body, after having struck the iris, will 
fall into the angle between the iris and llie cornea, and its remo- 
\ al from such a position is very troublesome, especially if it is 
small. In such a ease i( is well to move the foreign body with 
a needle into a position on the iris nearer to the pupillary edge, 
tad then to remove it, with a portion of the iris, by iridectomy. 

If the removal of a foreign body in the iris or anterior cham- 
ber can be accomplished soon after it has entered the eye-ball, 
tin danger is generally averted. We should, therefore, remove 
KK& a foreign body as soon as its presence is known. In a few 
Instances tin- presence of a foreign body in the anterior chamber 
hag In. n borne without causing any inflammation, but such cases 
:ne \,-vy rare, and are altogether exceptional. 
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Small foreign bodies which have entered the vitreous body 
may ho detected with the ophthalmoscope, and can sometimes be 
removed by its guidance. If the foreign body is a small phi 
of iron or steel, we may succeed in removing it by the aid 
magnet [Gru9n$nff'«% it" it is of a non-magnetic substaiu 
grooved hook {Enapp't) (See figure (>6) or forceps may be tu 
Pot these purposes Ihfi s> lerolic must be cut in a meridional di- 
rection, as near as possible, to the place where the foreign body 
Ifl siiuainl. IS not removed, foreign bodies in the vitreous body 
generally give ri-e to suppurating panophthalmitis, or, perhaps, 
to a lower type of inflammation, which may endanger the fellow- 
eye. In a few eases a foreign body in the vitreous body has been 
obwrred tor years, doing apparently no harm. Even when an 
eye is already inflamed from the presence of a foreign body in 
the vitreous, tile removal of the offending body may sonuli 
arrest the progress of the inflammation. 

Foreign bodies, which have become lodged in tin* ofi 
body, almost certainly destroy the eye-ball, and are aLso 
frequently the source of the destruction of its fellow. 

From the foregoing statements it is easy to understand 
an injury to the eye is, in most cases, a very serious aflkir, as 
ing likely not only to ruin the injured eye, but very probably the 
fellow-eye also. (See Chapter XIX). The physician should, 
thcrct'i He, be extremely guarded with regard to the prognosis in 
all such cases, since even an apparently slight injury may turn 
out to have been a most serious one. We must be especially 
careful in examining every injured eye-lwill, and especially a\ Did 
all pressure upon it. If there is blood in the anterior chamber 
preventing further examination, the injury is probably a grave 
one. All that can be dune, then, is to wait for the absorption of 
the bhmd, and meanwhile to prevent, as for as possible, the de- 
velopment of inflammatory symptoms by enjoining strict rest in 
a dark room, by instilling sulphate of atropia, and by keeping 
cool or even iced compresses on the eye, day and night. Ifal'ter 
a few days no inflammation has taken place and the blood is ab- 
sorbed, so that the deeper parts can be examined, the eye-ball u 
such may be considered as safe. If inflammation hike- place, n. 
-pile of these precautious, the eye-ball will usually be lost by si 
pn ration. 
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But even when nn injured eye-bull is not altogether lost, it is 
very likely to full into a condition of irritation or chronic inflam- 
mation, which may lead to the destruction of its fellow through 
sympathetic disease. Such eye-balls must, therefore, be con- 
stantly and closely watched to detect the danger in time to arrest 
it. 

It is plain that the subject of injuries to the eye-ball is one of 
the greatest importance, and especially so for the general prac- 
titioner, since he generally sees these cases first, and his counsels 
generally determine the issue of the ease. Unless the injury is an 
absolutely superficial one, he should not undertake to give more 
than n doubtful prognosis; but he should do something more. 
He should at once prepare the patient for what may prove to be 
his only resource, not only to save him great Buffering from the 
injured eye-ball, but also to avert imminent danger of total 
blindness from the loss of its fellow, namely: The removal of 
the injured eye-ball by enueltiitttm. The patient will then prob- 
ably more readily yield to the necessity, or if he does not, and 
finally becomes blind, the physician has at least done his duty. 

The question, whether an injured eye-ball is to be removed 
or not, depends not only on the nature and extent of the injury, 
but also on the fact whether a foreign body remains within the 
eye-ball or not. Of this latter point the patient has usually no 
means ot forming a correct judgment, and the physician should 
not rely on his statements, unless he can satisfy himself that the 
instrument which has caused the injury cannot possibly have left 
a particle within the eye-hall. If there is no do u lit remaining as 
to the necessity of removing the injured eye, the sooner it is 
done, the better for the patient. The operation a nor da immedi- 
ate relief from the often excruciating and continuous pain, and 
the quiet and speedy healing, which is the rule after enucleation. 
will enable the patient to resume his work after a very short 
period. 

When in any given case there is well-founded doubt, although 
still a probability that enucleation will become necessary later 
on, our action should depend largely on the patient's position in 
life, and on the possibility of watching the eyes carefully, 
and doing the necessary thing at the first sign of commencing 
trouble. 
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In vie^ of the great frequency and destructive nature of in- 
juries of the eye-ball incident to certain dangerous trades, the 
use of protective glasses cannot be too strongly urged upon the 
workmen whose occupation exposes them daily to such perils. 
Such protective glasses are best made of mica, and in Europe, 
where they are extensively used, they have been the means of 
saving many a workman from blindness and many a family from 
destitution. 



CHAPTER XIX. 



SYJIl'ATHETIC OI'IITIIALMIA. 



SvUl'llHtTIC llUUTATlOK.— SYMPATHETIC NeCIIJTIS.— SymMTFlETlC IHITIS — SYMPA- 
THETIC I«IlM>ClfCIJTIS. — SYMPATHETIC IlUDO-CBOB0ID[TlS. — SlfMPATHITIC 

bum, 

Sympathetic ophthalmia is the collective name given to all 
■Stations which are brought about in an eye by certain diseases 
in its fellow, when these, and these alone, are the cause of the 
affection of the second eye. 

If for instance, :i patient suffers from idiopathic iritis in one 
q B, and booh after his other eye is attacked in the same way, we 
cannot call this a sympathetic iritis, because the second 
becomes affected through the same constitutional diathesis 
Which has led to the iritis of the first eye. 

By tin- the greater number of cases^f sympathetic ophthalmia 
■ratine to inflammatory processes induced in the first affected 
aye by an injury, with or without the continuing presence of a 
foreign body within the eye-ball. Experience has shown that 
i litis is esjiecially apt to be developed in such an eye, 
iften a similar sympathetic trouble in the other eye. 
Prom this fact it has been thought that a direct transmission of 
tin- inflammatory process takes place along the ciliary nerves. 
'tin- theory is open to certain serious objections, and we have, 
moreover, other and more direct channels for the transmission of an 
inflammation from one eye to the other in the optic nerve with its 
■i I intra vaginal >(i;n't>. Pathological anatomy and experi- 
ments, as well as clinical observations, point decidedly to these 
cbamielfl as being (he most important ones in the transmission of 

The time at which sympathetic affection most frequently oc- 
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curs is iu from 4 to 6 weeks after the injury has been inflicted on 
the fellow-eye. In a Urge number of cases, however, Bach an 
injury may have preceded the occurrence of the sympathetic af- 
fection by many months and even by years, In rare c;iw> ; 
few days only seem to have intervened between the affections 
the two eyes. 

As an eye once affected by sympathetic ophthalmia is, as a 
rule, ruined, and the patient is thus in most cases rendered utter]] 
and hopelessly blind, this subject is one of the most important 
in ophthalmic practice, and the physician cannot 1>e too deeply 
impressed with its importance. In most cases the duty will de- 
volve upon him to forestall the fearful results, and to tell the 
patient what probably will be his only safeguard against 
blindness. If the physician does not recognize his duty 
through lack of judgment, or for any other reason encoi 
the patient to reject the one effective remedy, the enucleation of 
the injured eye-ball, or of an eve-ball which, for other reasons, 
is likely to produce sympathetic inflammation, the blame will 
rightfully fall on his shoulders. 

The eyes, which are most apt to give rise to sympsttht 
troubles are, as just stated, especially injured eyes, and anion; 
these again, especially eyes in which the injury bus been iu 
the ciliary region, or in which (here has been a prolapse of 
the iris, of the ciliary body, or of the choroid and retina, 
those eye-balls within which a foreign body has become Ii 
Ectafic corneal scars, staphyloma in all its forms, idiopat 
plastic iridocyclitis, and iridochoroiditis, and anterior phthisis 
the eye-ball may also cause sympathetic trouble. Furthermore, 
operations on the eye, and especially catai-aet-extniclions, tire 
sometimes followed by sympathetic inflammation. 

The primarily affected eye-ball need not be absolutely 
Btroyed to become a source of danger; it may even be a 
panilivcly useful organ, and yet be so affected as possibly to 
cause a sympathetic affection in the other eye. In most 
however, vision in the first affected eye is reduced to fhe mere 
perception of light, or is even altogether abolished before 
eye becomes dangerous to its fellow. 

Sympathetic ophthalmia may appear in very 
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liii'li ii i- csprrially necessary to recognize in (lie initial stages. 

Tlie lightest form of sympathetic ophthalmia, ami usually 
thc fi iro.ru nn er of all other forms, is that which is conventionally 
termed tympaih< tio irrit&titm. 

An Bye Buffering from sympathetic irritation cannot bear the 
light well. It tires easily, especially in rending or similar occu- 
p;iiiuiis ; moving the booh forth er off may give momentary re- 
lief (weakened accommodation). Soon, oven, the slightest appli- 
eution of the eye to any work causes laohrymation and redness, 
ukI iln- attendant pain in the surrounding regions makes work 
utterly impossible. Sight may be at times slightly obscured, or 
the patient may Bee fiery spots and Hashes of light (photopeia). 

In this stage, of the disease, in which no anatomical lesions 
bftve apparently as yet taken place in the tissues of tlio eye-ball, 
the enucleation of the eye which is the cause of the trouble, will 
oenenHv be followed by a speedy recovery. We should, there. 
fere, be very careful to instruct a patient, who js the unlucky 
possessor of nn injured eye, or an eye that may at some time 
HUH sympathetic inflammation, that such symptoms as have 
been enumerated, however trivial he may consider them, must 
hoi be overlooked, but must bo promptly reported. He must, 
intact. l» nude so thoroughly aware of the danger to his other 
eye that he will bo startled at even the slightest unusual symp- 
toms in his good eye. 

In some oases these functional symptoms of sympathetic in- 
flammation have already attained a higher grade, and sympathy 
cr ,■"■/■■ -tin Mm has actually set in when wo first ex- 
amine the eye. Even then, if no further changes have taken 
place, enucleation of the first affected eye-ball may bring about 
a perfect cure. 

More frequently, however, wo observe that the patient is suf- 
fering frotu mjiiqmth'-d': iritU, which may be either of a serous or 
i! pin -He type. Serous iritis seems to give a comparatively good 
Btognoela, but plastic iritis, which very soon develops into plas- 
''///.■(, us 11 role, leaves nothing to be hoped for. In 
rted cases in which enucleation has been performed as 
Boon a* the first symptoms of iritis have boon detected, a cure 
haj even then been effected, but in itio-l eases it is useless, and 
,i be injurious to enucleate at this period. 
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Gradually the sympathetic iridocyclitis develops into an 
■iri'h-':h'>r'h'tliti', and the co n traction of the plastic membranes 
lc:nis to shrinkage of the whole eye-baU with detachment of 
retina and softening of the eye. Every "chance of help is 
in this stage. 

The process of sympathetic ophthalmia is, as a rule, 
gradual ; there may be times of apparent freedom from inflam- 
iii:itiuii.or. ;ii beet, partial remission of the inflammation; but soon 
a new exacerbation will take phue, Bud the destructive pi 
goes mi. In a Boti oases the disease stops before the eye la n 
ruined, and then a judicious operation may idtimately give 
sight. But no operation on an eye made useless by syuipathi 
ophthalmia should under any circumstances be attempted, until 

all signs of inflammation or even of irritability are gone, or bet- 
ter yet. have been gone for .some time. If, in such a case, the 
perception of light and the projection are good, and the intra- 
ocular tension is but slightly, or not at all reduced, an operation 
(usually iridectomy, or iridotoroy, or one of these combined 
with extraction of the frequently ctitaraetous crystalline lens), 
may be undertaken with the hope of restoring BOtue degree oi 
vision. Any attempt at operation at an earlier period will bo 
punished by a new exacerbation of the disease, or at best will 
prove useless, as even large openings made in the iris and (lie 
pathological newformations will be in a very short time closed 
again by inflammatory products. 

While the inflammation is in progress, mercurial inunctions, 
or mercury given internally, may prove of value ; perhaps, 
pilocarpine may be of service. Untiring efforts arc BOtnetfl 
even at such a period crowned with a partial success. 

Obstinate keratitis or scleritis has in some cases been cai 
by the presence of an injured or shrunken eye-ball, and has 
cured only after the enucleation of the offending organ. 

It has been recommended to substitute for enucleation the 
Operation id' division of the ciliary nerves and the optic nerve- 
close to the posterior surface of the eye-ball (opt i co-ciliary neu- 
rotomy). It has also been proposed to remove a piece of these 
nerves (optico-ciliary neurectomy). The results of these opera- 
tions have, however, not been encouraging, and thun far timely 
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enucleation remains the only trustworthy remedy, and, when it 
is performed in time and before any sign of sympathetic oph- 
thalmia has appeared, the only safe prophylactic measure. 

The wearing of an artificial eye will, in a great measure, do 
away with the disfigurement caused by the enucleation. 



CHAPTER XX. 

ERRORS OF REFRACTION AND ACCOMMODATION. 

Emmetropia.— Ametropia.— Hypermetropia.— Myopia. — Astigmatism. — Accom- 
modation.— Presbyopia.— Paralysis or the Accommodation.— Spasm of the 
Accommodation. 

Before speaking of the errors of refraction, we must give a 
short account of the normal, or emmetropic eye, m contrast to 
eyes affected with an error of refraction, which are called ame- 
tropic eyes. 

Every eye, which is so constructed, that when it is perfectly at 
rest^ parallel rays entering through its cornea are united in a 
point (focus) on its retina, is called an emmetropic eye. (See 
figure 67). 




Fig. 67. Shows the way in which parallel rays are fooussed on the Retina (yellow 
spot) in an Emmetropic Eye. 

By parallel rays we mean, in practice, such rays as reach the 
eye from any distant object, and for most purposes we may, with- 
out material error, consider rays as parallel when the object 
from which they emanate is at any distance greater than twenty 
feet from the eye. The emmetropic eye sees, therefore, any 
distant object towards which it is directed distinctly and without 
effort. 

Every eye which is not so constructed that, when in a state 
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of rest, parallel raya are focasaed on its retina, is an ametropia 
eye. 

An eye in which the retina lies in front of its focus for par- 
allel rays, ami which therefore cannot in a state of restsee even 
distant objects distinctly, is called a hijp.i-ii,.lvnpic eye (over- 
afgfated •■}(•). (See figure 68). 




Every eye, whose retina lies behind its focus for such par- 
and which therefore sees near objects distinctly, is 
called a myopic eye (near-sighted eye). (See figure 69). 

In other words, when perfectly at rest, (lie emmetropic) eye is 

I'lXiisM'd for parallel rays, the hypermetropic eye is focusscd 
for convergent rays, and the myopic eye is focussed for diverg- 
ent ravs. 




Tin- point for which an eye is focussed, when in a state of rest, 
is called the Jar-point of that eye. In the ease of the emmetro- 
pic iiii-l hypermetropic eye the far-point is at an infinite distance ; 
:n (be myopic eye the far-point is at a finite, and often a very 
short distance from tin.' eye. 

For the determination of the muteness of vision in any eye 
(See Chapter II. I, we make use of test-types constructed after a 
certain principle. It has been found that an object, in order to 




eye, must lie seen under a 
Tin' tetters, th>-rt'fore, are 
•. certain given di-tance « 
- rietttl angle, and the i 
CB. The letters are nui 
in feet, at which each 1. 
by the normal eye. Thus I 
SO feet are marked XX j ti 
re TO). It' at 80 Beet dista 
only the letters which a i 




■ , ■■— \ :...ii.,.il ,-i ■■ . in '■ :i.| 



k -«ilai "I"' feet, we express the visool aoataHBJ 
the fraction -^L. (See Chapter II.) 
■ types are used for the detenmnation of the 
m of the eyes, if an otherwise healthy eye 
, which are seen by the normal eye distinct! 
distance, it is emmetropic (oritmay t I 
..i, lx) moderately hypermetropic). If such an f? 
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can read these letters as well, or better, when a convex lens is 
held before it, it is hypermetropic. If a concave lens is required 
to bring vision up to ££, the eye is myopic. 

Another form of ametropia ifl caused by as asymetry of cur- 
vature ia tie different meridians of the cornea, or in ran cases 
of the crystalline lens. Such an eye sees everything blurred and 
indistinct, iind. although, perhaps, improved by convex w eott- 
. it does not by their use alone come up to the stand- 
,ni I of the normal eye. We shall later on give further details of 
this condition, which is called axtiytiMtixiii, because these eyes 
cannot reunite the rays which emanate from any given point of 
the object upon any local point within the eye. 

We have seen that the eye, when at rest, is focussed for its 
i'ar-[H>inl, which for the normal eye lies at an infinite distance, 
fait the <ve baa also the power of seeing small, near objects with 
Barfed distinction, or, in other words, it possesses u power of 
adjustment by which it can focus upon its retina cither parallel 
(if divergent rays. This necessarily implies a faculty residing in 
Ibaeye bj which it is enabled at will to increase its refractive 
power to meet the requirements of near vision. This faculty lies 
in organs within the eye-ball, and is called accommodation. It 
iii:iy be expressed as equivalent to a convex lens, such as would 
suffice to render the divergent rays coming from the near object 
parallel, as if they came from a distant object. 

The nearest point at which a small object can be seen dis- 
tinctly by an eve. we call its tuvr-jmint. The difference between 
! i:> oear and the far-point gives us the range of accommodation 
Qfu eye. 

The accommodative pi iwer is, however, not the same through- 
out life. It diminishes with advancing age. and after the age of 
45 or 50 years it is reduced to a small fraction. In consequence 
w this loss of accommodative power, the near-point gradually 
rther and farther from the eye, and thus approximates 
Wore and more nearly to the far-point 

In every visual act not only must each eye be accommodated 

wugly for the distance of the object, but the axis of the two 

, be made to converge accurately upon the same point 

of the object, in order to form identical images upon the macu- 
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In luteie of the two retina?. Accommodation is, therefore, i 
timatcly associated with convergence, and whenever the < 
adjustment is called into activity, the other fa performed at t 
same time, even when through some abnormal condition such an 
association of the two adjustments does not contribute to more 
perfect vision. 

The organs by which the act of adjustment for near objec 
performed, are the ciliary muscle and the crystalline lens. JJc/i 
lioliz has explained the action in the following way : WhaO B»C 
ary muscle, which forms a ling in wliich the crystalline leu.- i.- ! 
by the suspensory ligament (zonule of Zirui ) is contracted, this li 
inent becomes relaxed, and the crystalline lens, by its inhere 
elasticity, assumes a more nearly spherical shape, and u 
pondingly increased in refractive power, as if a meniscus 1 
been added to it. 

When we observe an eye during the act of accommodation, 
we see that the pupil becomes smaller, and that the pupillary 
edge of the iris is slightly moved forwards. Accurate observa- 
tion ha3 shown that the increased convexity of the crystalline 
lens during accommodation is due mainly to a change in the form 
of its anterior surface. 

Hi/pcnmhiipi't, over-sight or far-sight, ex i sis, as has 1 
stated, when the eye in a state of Testis focussed for converj 
rays, and parallel rays entering the eye arc refracted lownni 
a point lying behind its retina. In consequence of this condi- 
tion the retina of such an eye receives only dispersion circles, 
and the images of distant objects, and still more of near objects 
must bo indistinct. This, as has l>een stated, can be remedied by 
the use of convex glasses, and the convex glass which will allow 
a hypermetropic eye, when perfectly at rest, to unite parallel 
rays upon its retina gives us the degree of its hypermcti-opia. 

In hypermetropia, if no glass is worn, the deficiency in re- 
fractive power is ordinarily, at least for distant vision, suppl 
by the exercise of the accommodation, and in low deg 
hypermetropia, this may suffice for a time, even for neat 
Low degrees of hypermetropia may thus remain unknown to 
the patient for years, or until his accommodative appaxatdk 
can no longer do its work effectively. This continuous attain 
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of t]it- accommodative apparatus outset, moreover, n permanent 
contraction of the ciliary muscles, -u that they eau no longer be 
perfect); relaxed ;it will. 

It follows, therefore, that in order to find out, whether an 
•■ye is In permetropic, and to what degree it is so, we must re- 
lax its acwuniiodation perfectly by artificial means (sulphate of 
atropiai. 

The most frequent and cjaracteristic symptom of hyperme- 
trnj>i;i is ■irr,.niuii"ib't.i>\ ttsthaivpia. The patient may have per- 
fi'ct BCUtenesB of vision, but, when doing near work, sueh as 
reading, writing, sewing, etc.. his sight which at the beginning 
»'a- good, becomes indistinct, the letters run into each other. 
and tlir eyes feel tired. By indistinctly closing the eyes, and by 
resting them for a moment, sight appear* improved again; but 
soon this fails to give relief, and pain in the forehead, injection 
nt" the conjunctiva] blood-vessels, and lachrymation are added to 
the former symptoms, and the work must l>e laid aside. 

symptoms are usually more pronounced, when the 
near work is done by artificial light. The patients tell us some- 
timet that the symptoms have taken their origin from some 
W in- illness, ami in fact any weakening influence may suffice to 
in tag tli-. in to light. 

;kiI1y the patients arc unable to read at all, and suffer 
ftiaii almost constant head-ache, and not infrequently we meet 
n Wh a case, in which the patient has been treated for years '-on 
general principles," and has been subjected to all sorts of need- 
ti-s deprivations, where the use of the proper glasses, has suf- 
ficed at once to remove all the distressing symptoms. 

Hypermetropic children often hold their books close to the 

■, as if they wen' very short-sighted, and thus they strain their 
accommodation even mote than would appear to be necessary 
for clear vision. This may grow with them into a continued 
habit. The fact, however, that such children can distinguish 
-mall distant objects clearly, sueh as birds, telegraph- wires, etc., 
will at once reveal tin' fact, that they are not short-sighted. 

It has been stated above, that tile function of accommodation 
and convergence, are closely connected, and it is only after long 
Bee (hat we can learn to accommodate without converging. 
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or vice vena. The hypermetropic patient, in order to see s 
objects distinctly, must exert wore accommodative effort, 
the emmet rope. He will, therefore, also instinctively i 
bis eyes more, and thus it may easily happen that he eonvc: 
too much, f<> [hut cmivergeiit strabismus may be develop. 
In other words, (he hypennetrope will, while using ; 
modation in rending, converge his eyee more than is neOBtamy 
for the distance of ilie object He thus loses, of coarse, the 
benefit of binocular vision, ami also sec- the object doubled, and 
as this diplopia is a source of confusion, he gets rid of it by 
turning one eye still further inwards, and works only with the 
other one. Thus the abnormal adduction is thrown entirely H 
in one of the eyes, and the well-known picture of strabUmu? ■ 
vergens (cross-eye) is developed. 

Patients with a very high degree of hypermetropia do r 
gain very much in distinctness of vision by squinting; therefi 
thejr, as a rule, do not fall into the habit. Patients with a \ 
moderute degree of hypermetropia do not ordinarily Deed to - 
ritice binocular vision to their fairly distinct perception of miaU 
objects. It is. therefore, chiefly in the medium degrees of hyptT- 
mc tropin, that strabismus eonvergens is observed. 

If we examine a patient wikise symptoms point to hy] 
tropia, and we find that his sight at 20 feet is improved t 
use of certain convex glasses, the number of these glasses gives 
ns the degree of, what is called, his manifest hypermetropia. 
We know, however, that a hypermetropic patient is in the habit 
of using his accommodation almost constantly; in order, there- 
fore, to find the total degreeoi" his hypermetropia, we nm-t 
first eliminate the accommodation, and thus rind in addition to 
his manifest by perme tropia which has been bidden by the use of 
bis accommodation, and which is called the hit- nt hypdrtuetXD- 
pia. This is best done by instilling a few drops of a one per cent 
solution of the sulphate of ntropia. 

When the accommodation is perfectly paralyzed, 
that the patient needs stronger glasses than before, in order 
see the test-types No. XX distinctly at 20 feet, and the ghi» 
which now brings his vision to ^ gives us the exact degree of 
his total hypermetropia. 



ith the 

ely in- 

do not 

■ 

small 

hyperme- 

ed by tin- 



EllliOliS OF REFRACTION AND ACCOMMODATION. 181 

Although theoretically these glasses ought to be the Iwst, or 
rather the most nscta] ones to the patient, since they will re- 
move all undue strain from his accommodative apparatus, we 
generally find that the old habit of accommodating more tiian 
comes bock in some measure, when the effect of the 
paused off The patients, therefore, often refuse these 
glasses at first, and arc better satisfied with a number that lies 
between the degree of their manifest and of their total hyperme- 
tropin. Long continued p.'irah -i> of the accommodation will do 
nay with the habitual excessive strain of the accommodative 
apparatus, but it is generally better to begin by giving glasses 
iif boco strength as the patient can use with comfort, and to 
change them later on for stronger ones. 

Hypermetropic patients should, as a rule, wear their glasses 

■ ■ ept when tlieir hypennetropia is of a very moderate 

grade, and their far-vision is comparatively good. In advanced 

yean, when presbyopia is added to tbe hypennetropia, different 

For distance and for reading must be used. 

J///"/"'". short->iglit or near-sightedness, is, as stated above, 

that condition, in which the eye. when perfectly at rest, is 

focussed for divergent rays, and in which parallel rays entering 

through the cornea are united into a point, before they reach its 

retina. 

This causes the retina to receive dispersion circles from far 
; i consequently such objects appear indistinct. On 
the other hand near objects are seen clearly and without accom- 
modative effort 

Concave glasses enable myopic eyes to see distant objects 

tioet by rendering the parallel rays divergent mid the slightly 

■ rays more divergent, before they touch the cornea. 

In myopia the eye-ball is too long in comparison with emme- 

Tbis may lie a congenital condition, or it may be 

acquired. 

The fact that among uncivilized nations myopia is almost 

unknown, and that it is pre-eminently an affection belonging to 

life, Bhows us that its chief causes are to be sought in 

early and prolonged application to study, and especially under 

the unfavorable conditions of small print, badly arranged desks, 



182 OPUTHALMOLOQ Y. 

badly lighted, badly ventilated and over-heated BOfaool-fOO&ia, 
badly arranged or insufficient artificial light, eta Under Midi 
influences the child's eyes, if there is any inherited tendeix 
will certainly become myopic. 

Myopia may remain stationary, or it may be progrcooivi 
In the latter case symptoms of un inflammatory nature alwayi 
appear in the posterior part of the eye-ball, and characterize the 
process as asclero-cboroiditis. With every new inflammatory at 
tack new territory is invaded, and not infrequently the region 
the macula lutea is thus rendered blind. Floating opacities in 
the form of muscie volitantes, or larger fibrinous flocks, 
never wanting. 

The pupil is usually larger in myopic, than in emmetropic 
eyes. To obviate the indistinctness of vision, due to die diffused 
light admitted through the large pupil, myopic patients get in- 
to the habit of partially covering their pupils by squeezing the 
eye-lids together. 

The elongation of myopic eyes causes them to appear full 
and prominent. 

Although distant vision is very indistinct in myopia, t 
sight for small near objects is excellent (at least where the in- 
flammatory changes have not gone too (ax), BO that small objects 
which an emmetropic eye can see only by the aid of a weak mag 
nifying glass, may sometimes be seen with ease by a 1 1 i] 
The amount of accommodative power used by a myopic eye in 
very small, and in this, probably, lies the reason why the coo- 
verging (internal recti) muscles are also weak and often tn>ufri- 
cient for prolonged binocular vision. The elongated shape of 
the myopic eye-ball is also a mechanical hindrance to conver- 
gence. This insufficiency of the internal recti muscles gives rise 
also to asthenopic symptoms due to fatigue of the external mtB> 
cular apparatus, and leading to a loss of balance between the ia- 
ternal and the external recti, so that at length one eye refllfl aa 
the strain on the internal rectus, and becomes passively everted 
by the unopposed action of the external rectus. To do away 
with the disagreeable double-images which now appear, and, in 
order not to give up the feeling of comfort caused by the re- 
laxation of his converging muscles, the patient gradually allows 
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the external rectos muscle more and more liberty of action, and 
finally a condition o!' permanent divergent strabismus is estab- 
lished. 

Myopes have, as they grow old, a certain advantage over 
OTtnetropea and hvpermetropes in their partial or total axemp- 
I ion from the necessity of using convex glasses tor reading; bol 
tbey do not, as is often erroneously assumed, become normal- 
lighted for the distance. 

The concaVe glasses prescribed in nvyopia ought to be the 
yttkoot with which the normal acnteness of vision is obtained. 
The question whether a patient ought to wear his glasses con- 
-t.'inllv or only for a distant vision, or whether he should use 
glasses of different strength for distant vision and for near work, 
depends mainly on the degree of his myopia, and upon the 
period of lite at which the glasses are prescribed. The sooner 
correcting glasses are worn, the better it is, as a rule, 
for the patient, and inasmuch as the corrected eye must use its 
accommodation for near work, it is usually best to encourage 
children to wear their correcting glasses constantly. In very 
aea of myopia and in advanced age a glass somewhat 
weaker than that which perfectly corrects the myopia, should be 
given. 

Bynchisis of the vitreous body and detachment of the retina 
are apt to occur in myopic eyes, as has been already stated. 

, IgHffmatigm, asymmetry of curvature in the cornea (or crys- 
talline lens), is the condition in which the different meridians of 
the refractive surfaces have unequal radii of curvature. To a 
slight degree this inequality exists even in the normal eye. 
When it is somewhat exaggerated, however, the sight becomes 
hhured, and details of objects appear more or less distorted for 
the reason that the unsymnietrical refractive surface can have 
no perfect focus for the rays which pass through it, hut only a 
■ proximate foci lying along a line which has been 
given the name of focal interval. (See figure 71). 

The name ;•• gidar aetigmat Um is given to those cases in which 
nig surface is of a regular .ovoid form, instead of be- 
ing a segment of a sphere. In this form of astigmatism we 
recognize a meridian of greatest and one of least refraction, 
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which two meridians lie at right angles to each other and n 
ed the principal meridians. The nsti<;niatir eye may !«■ - ■ n 1 

tropic in either of to principal meridians, in which case it 
be either myopic or hypermetropic in the other, and we call i 
condition simple myopia or hyjxrrmetropia ■ixtti/ni'itixm. It' I 
eve is myopic in both meridians it is called eoinj><>inid myopic •■ 
cum [h iinitl hypermetropic aMlymatifm, mid it myopic in one a 
hypermetropic in the other principal meridian, the condiiion i 
(■idled wised intt.ifnmi.tixm. All forms of regular astigmatii 
may be corrected by means of a piano-cylindrical lens of t 
proper radius of curvature, so placed before the eye as to e 
ize its refractive power in the two principal meridians, and. 
any ametropia remains, this may !>e corrected by grinding 
proper spherical surface upon the back of the same lens. 

Wheu the curvature of the refracting surface is irregular, 1 
call the condition ii-ni/>d<ie unti'/mfi/ix/n.. This condition is most I 
due to former inilauimatory processes in the cornea. 



I o o. 



Even in irregular astigmatism vision may sometimes be r 
terially benefitted by spherieo-cylindrical glasses. 

Regular a-tijrmalism is nearly always congenital. 

When the refractive power of the two eyes is not alike, t 
condition is called amsomMropia. What glasses are to bo i 
in such cases, must depend on the special requirenienta of > 
case. It may be well to give a correcting glass for each B 
the difference is small ; in other cases it is 'better to give gla 
for the same focus for both eyes. 

All forms of ametropia can be diagnosticated by the \ 
the ophthalmoscope, when the patient's and the observer's 
commodation are perfectly relaxed, and, if the observer lie h 
self not emmetropic, when his ametropia is corrected. 

Although it cannot be expected that every physician e 
able to make an exhaustive examination of the refractive < 
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tion of a patient's eyes, ho should nevertheless In- familiar with 
the Bjnnpto&u of ametropia, and especially o'f asthenopia, so 
that be may advise the selection of glasses when needed, and, 
moreover, see to it, that when prescribed, they are. worn as directed 
by the OCOliat, It is not only young ladies and gentlemen who 
from rarity often refuse to wear glasses, even though conscious 
tli.'M they are greatly benefitted by them, but frequently the im- 
perfeefly educated parente will not allow their children to wear 
an age when, perhaps, the child's whole future may 
depend upon their use. 

The common prejudice against the wearing of glasses, and 
especially of convex glasses, liy young persons, is not only itn- 

i led, but it often leads to Infinite harm. No one would re- 

In-" ii juilient with crippled legs the assistance of cratches, yet, 
in refuse the crippled eye the use of glasses is often a much 
greater wrong. 

When speaking of the function of accommodation, it was 
mentioned that with advancing years this faculty is gradually 
lost, and that this causes the near-point to recede more and more 
from the eye. Thus we tind that while at 10 years of ago the 
near-point lies at about 3 inches from the eye, at 20 years it is 
■boot 4. at 30 years about 6, at 40 years about 9, at 45 years 
ahnui I'j. and at 50 years about Hi inches from the eye. From 
ilu fed that the range of binocular accommodation is somewhat 
less than that of monocular accommodation, the near-point for 
perfect binocular vision is even further I'mm the eyes llian these 
Bgnres would indicate. The cause of this progressive loss of 
accommodative power lies in the physiological hardening of the 
crystalline lens, which renders it less and less capable of chang- 
ing its form to meet the requirements of near vision. 

As soon as the binocular near-point has receded beyond 12 
Iftonee I'mm the eyes, reading, especially at night and for fine 
print, becomes less comfortable. More light is required to see 
distinctly, and as the book must be held so far away as to allow 
the lamp to be easily placed between the book and the eyes, this 
remedy is usually resorted to. The comfort thus received is, 
moreover, due in part to the contraction of the pupil in bright 
light, and to the consequent exclusion of dispersion circles. 
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Tin 1 MUM oaoeofl which make the near-point recede from the 
eye may alao, ahbougB in k leaa degree, cause the far-jnint to 
recede, and may thus bring about an acquire*! hypernieln" 
pin. 

These symptoms constitute what is called j/tiAyopiu, i 
arc usually developed about the aire of from 46 to SO years, i 
lliat reading and near work become impossible, except by the 
aid of convex glasses. The patients often try. however, to mid 
fat :i 1 irue after they have noticed tin.' first symptoms, and 1 
some degree of asthenopia may l»c developed. In 
byopia occurring in an emmetropic person vision for the d 
tanee remains perfect ; in low grades of myopia it may even b 
prove; in hypermetropic persons distant vision also becomes 
eventually impaired. 

The use of convex glasses to supply the place of the failing 
accommodative power suffices to do away with all disability and 
discomfort dependent on presbyopia : they should be worn for all 
near work. As the patient gets older, his presbyopia will i 
crease, necessitating the exchange of his first glasses lor ghi 
of shorter foDDft This change should be made, as soon as I 
I ■ use prove inadequate for near work. 

m of tks accommodation brings about the same symp- 
toms as presbyopia, only the pupil is in many cases perfectly 
dilated, (in other cases unchanged), and while presbyopia always 
affects both eyes, paralysis of the accommodation may happen 
either in one or in both. 

If paralysis of the accommodation affects a myopic eye, it 
will (as is also true of presbyopia) cause less inconvenience, than 
when it occurs hi an emmetropic eye. If it occurs in a 
hypermetropic eye, distant vision also becomes indistinct. 
Moreover, when in a case wf paralysis of the accommodation 
the pnpil is dilated, the diffuse light thus admitted into the 

- still greater confusion of sight, than 
which the pupil is not increased in site. 

Paralysis of the accommodation is a sign of some affection a 
the oculomotor nerve. It may be either an affection of t 
pheral branches only, or the symptom of some central 1 
Among the most frequent causes are tumors of the brain, s 
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fiml diphtheria of the throat. The loss of accommodative power 
which occurs in connection with diphtheria, is generally incom- 
plete, and is rather a paresis, than an actual paralysis. This us- 
ually comes on several weeks after the diphtheritic process in 
the throat ban inn its course; it may be the only paresis follow- 
ii-cjise, and it may appear conjoined with paresis of the 
muscles of the palate, etc. The inability to read in (his affection 
is sometimes mistaken for obstinacy, and thus the child is liable 
to be misunderstood, and perhaps punished for his supposed 
fault; the physician should, therefore, always bear in mind this 
not infrequent sequel of diphtheria of the throat, and should 
wai-n the parents that the child's vision may possibly become af- 
fected. 

In all such cases the child ought to lie kept from school, until 
(perfectly well, although the use of a convex glass will enable 
trim to read easily. Tonic treatment and rest will help to get 
1 jiui over the paresis, and, even if nothing is done in the way of 
medication, a few weeks time will restore him. The instillation 
of mild myotic agents seems to shorten the time necessary 
for the recovery. 

All drugs which dilate the pupil cause also paralysis of the 
accommodative apparatus. It sometimes ocelli's also after an 
injury. 

SjHixm of the aecmiimodittirn. opparaliw, leading to apparent 
myopia, is sometimes observed, and is usually very troublesome. 
The treatment must be directed to the full relaxation of the ac- 
commodative apparatus, together with the correction of any exist- 
ing ametropia. 





Nonw.tL CiisditiOS isd Actios. — Diplopia. — Pa halts i 9.— Paiuiitic StbarIs- 

MCS.— MU9COLAB &TItA8IH«lIS.— CONVKBOEST STKABIHHUS.— Dlvil:. 
MBUUS.— INSUFFICIENCY OF TUB ISTEBNAL RECTI MUSCLES.— NT8TAOMTS. 

The eye-ball can be moved upon its centre, in an infinite 
Variety of directions. This is accomplished by means of three 
pairs of external muscles, the'/v.W»-s*'7« /■''"/■ •mil injWun: \\wrn-t<tK 
n,t, rimsiimlu-t, ni'tx. and theoMiqwu mptriar and inferior. Tin- 
four recti muscles, a> stated in Chapter I., spring from the apex of 
the orbit, around the optic foramen, and are inserted upon the 
sclerotic at different distances from the corneoscleral margin. 
The superior oblique muscle also takes its origin at the apex of 
Hie orbit, and is inserted in the selenitic, lull milv aft it its tendon 
has passed around the trochlea. The inferior oblique mnsotc 
springs from the inner surface of the orbit near its inferior and 
na-al margin, and then goes to the eye-ball. 

The action of Ihe two oblique muscles is, of course, different 
from that of the recti, since from their direction from 
their ponctum fixum (trochlea at the inner upper, and origin ot 
the lower oblique at the inner lower orbital margin) ia back- 
wards and outwards. The distances from the corneo- scleral mar- 
gin, at which the several muscles are inserted in the sclerotic, 
axe, according to Mtrhd^ the following ones: 



Rectos superior. 
Rectus inferior, 
Rectus interims, 
Rectos BXtarnoJ, 
Obliqtius superior, 
ObUquus inferior, 
These, of course, arc t 



: millimeters. 



range numbers. 
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These muscles may act either singly or in various combi- 
n:itinris. \\ "li.'H acting singly, the interna] rectus turns the 
eye-bill] strictly horizontally inward, (he external rectus in the 
turns it outwards ; the superior rectus which is inser- 
ted somewhat to the nasal side of the median plane of the eye- 
ball, turns the eye-ball upwards, and slightly inwards, and 
rotates the Upper end of its vertical meridian towards the nose; 
the superior oblique turn. 1 - the \-\ e-b:dl downward*, and outwards, 
and rotatea the vertical meridian of the upper end of the cornea, 
also towards the nose; the inferior rectus turns the eye ball 
downwards, and a little inwards, and rotates the tipper end of 
its vertical meridian towards the temple; the inferior oblique 
toma the eye-ball upwards, and outward-, and rotates the up- 
per end of the vertical meridian of the cornea also towards the 
temple. 

When the superior rectus and interior oblique act together, 
the Bye is turned vertically upwards, and by the combined action 
of the inferior rectus and inferior oblique the eye-ball is turned 
vertically downwards. 

[f the eye-ball is turned upwards and outwards, the superior 
and external recti and the inferior oblique come into play; if 
downwards and outwards, the inferior and external recti and the 
superior oblique, etc. Thus in all movements, except those in 
the horizontal plane, at least two and generally three muscles 
DUtst ad conjointly. 

When all the muscles of both eyes act in proper harmony, 
perfect binocular \ ision is the result, and two retinal images are 
perceived by the brain as one object ; but if any one muscle re- 
fuses to perform its part, the two images will no longer fall on 
corresponding parts of the two retime and double vision (diplo- 
pia) must follow. The double or false image may be homony- 
uiMii-. i. !'.. it may appear on the side of the object looked at, 
iding to the eye in which the double inaige is perceived, 
or it may be hclennwinous (missed image), in which case it ap- 
pears to Im on the opposite side of the object. When one of the 
eyes is turned abnormally inward towards the nose, the false 
image is homonymous, when one eve is turned abnormally out 
ward towards the temple, the false image is heteronymous. 
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The oculomotor nerve directs the movements of all the mm 
dies of the Bye-ball except tin; superior oblique and th> 
rectus. These two muscles have e*eh lib own Bpei 
namely : tin- troobiearis nerve for the superior oblique and the 
abducens nerve fbf the external rectus. The movement* void) 
the eye-bull makes, when certain of ite arOBOlefl net, being knot 
to us, it is olear that the position of the false image will aotanr, 
tell us what muscle or groupe of muscles refuse to act, but all 
which of the cerebral nones are affected. Tims diplopia is oft i 
:i symptom of very greet value in diagnosticating brain lesioi 
and even in locating them. 

According to the degree of insufficiency of the muscle affected, 
the false image will, in the portions of the eyes which evoke it, 
appear nearer to or farther from the real image. The disagree- 
able consequences of seeing double are greatest when 1 1 1 1 - 
tanco between the two images is small ; when this distance 
very large, the false image is disregarded, or it may even 
be seen at the BUM time with tho real one. 

In order to overcome diplopia, the patient will supplement 
the diminished action of the weakened muscle of the eye-hall by 
turning his head in the same direction. For instance, if tin- 
right eye-ball cannot be abducted in consequence of paralysis of 
the external rectus, every object lying in this direction will ap- 
pear double, us long as the patient faces in this direction, but 
turn of the head in the same direction will enable him tOBefl sii 
gle. From this position of tho head, which after a while 
comes habitual, we can often conclude in which muscle, orgrou: 
of mnaolfts, the affection lies. 

Diplopia is most frequently caused by paralysis of one 
more muscles, and this again is mostly due either to syphilis 
some brain lesion, or to a tumor of the orbit. It has also 
observed in cases of malarial poisoning. Paralysis of all mi 
cles of the eye, ophthalmoplegia^ is seen in rare cases. 

In cases of paralysis of one muscle of the eye we find after 
while a secondary contraction of the antagonist muscle just, as 
do in paralysis of other muscles of the body. Tho affection 
thus bring about a form of strabismus which wo call psrali 
stra&immu, to distinguish it from the typical or muscular sfrabi 
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inu-. In paralytic strabismus tLe secondary deviation of the 
healthy eye-ball, when covered, is greater than the deviation of 
ibe allotted eye, while in typical muscular strabismus the 
primary and the secondary deviation are equal. (See Chapter 

n.) 

Paralysis of tlio external rectus is the most frequent cause of 
diplopia. If partial, the muscle may be able to move the eye- 
ball somewhat beyond the medium line of the orbit, if total, it 
cannot move the eye-ball at all, and convergent paralytic squint 
will soon follow. Diplopia must, of course, exist in all move- 
ments of the eye-ball in which the external rectus ought to act. 
i Tin' method nt* examining for doable images has been detailed 
in Chapter II). The diplopia, characteristic of paralysis of the 
external rectus, appears, therefore iu the outer half of the bin- 
niil field. In proportion, however, as the secondary 
contraction of the internal rectus becomes established, the diplo- 
pia extend* over the whole field of vision. 

Paralysis of the superior oblique causes the double images to 
appear when tin: patient looks below the horizontal line. The 
two images do not stand at an equal height, but the one belong- 
ing to the affected eye-ball .stands lower than the other, and they 
converge towards cadi other at their upper ends. The distance 
between the images increases when the eves are converged. 

Lesions of the oculomotor nerve may affect all the muscles 
which it supplies, or any one of them singly. It oftenest affects, 
however, more than one muscle. (These muscles are the levator 
paljicbne superioris, the internal rectus, the superior rectus, the 
inferior rectus, the inferior oblique and the sphincter iridis). If 
the internal rectus only is paralyzed, we simply find reversed 
what we had to state with regard to paralysis of the external rec- 
tus. Paralysis of the inferior rectus will cause double images in 
the lower half of the visual field. The false image stands lower 
than the real one, and slants towards it at its upper end. In 
paralysis of the superior rectus these conditions are reversed; 
the double images appear in the upper half of the visual field, the 
false image stands higher than the real one, and it slants towards 
it at its lower end. (Paralysis of the sphincter iridis causes dila- 
tation of the pupil, and is mostly combined with paralysis of the 
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accommodative apparatus, of which we have already spoker 

The treatment of paretic and paralj tie affections of the mu 
cles of the> eye is, in the main, the treatment of tin 1 u 
cause, and need therefore not he discussed here. We may only 
state that in some cases prisma th -glioses, in others tenotomy! 
ami in others the advancement of tho affected muscle may 
give some comfort to the sufferer. These operatfoi 
course, only be resorted to when the paralysis ia of 
ing, and no longer offers any chance of improvement by ii 
mil treatment. In paresis it is sometimes mil to grasp l 
muscle with a toothed forceps, to force the eye-ball to turn i 
the direction of this muscle, and thus to exercise it passive! 
(Schmidt — Etimpler). 

Paralysis of the muscles is mostly confined to one eye, but i ! 
may also affect both eyes at the tome time. 

Typical or omacuiar atrabianita almost always appears i 
early childhood, and is characterized by excessive muscular o 
taction. This prevents the patient from receiving the image i 
the object looked at upon the yellow spot in the two eyas. Ihn. 
while in paralytic squint tho eye-ball cannot lie moved at all in a 
certain direction, although there is binocular vision in other 
din 'dioiis, the eye-balls move nearly equally well in all direction 
in the typical muscular squint, only they cannot both fix the 
same object at the same time, and there is therefore no true 
binocular vision. Double images must, of course, exist in the 
beginning of muscular squint, but they are usually either not 
noticed by the patient, or only for a short time. 

Muscular strabismus is practically either convergent or d 
<j<iit. although upward and downward squints are seen in i 
cases. 

The causes to which the occurrence of the squint is usually 
ascribed by the parents are almost infinite in their variety, and it 
is not always judicious to try to correct the error. Dondertft 
drew attention to the fact that an error of refraction exists in a 
large proportion of the cases of strabismus. In anoti 
number of cases opacities of the cornea, or in the cryat 
lens, or atrophic spots in the choroid and retina are thee. 
cause of the strabismus. In some cases an abnormal shape .1 
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or an abnormal distance between the eyes may give 
■ quint 
QeoeraHj speaking, convergent Bquini i> mosl frequently 
aused by nvpermetropia. From this fact it is clear, that in 
either case (hi- timely use of correcting glasses may prevent the 
nl of the strabismus. In practice, however, this is 
generally not the ease, except when the ametropia is corrected, 
cither before the strabismus has shown itself, or at its very in- 
eipieney. Later on, when tin.' strabismus has become estab- 
lished, the glasses will no longer cure it, or perhaps only after 
having been worn for a very long period. All other contrivances, 
such as opaque spectacles with a .small central hole, or specta- 
!■!<■- with one half of each glass ground dim, etc., are of no value 
for the cure of strabismus. 

In a great many cases of strabismus we find that one eye 
(the deviating one) is amblyopic, and the question is, whether 
ipia is congenital, and so has existed before the squint, 
0] rhether the fact that this eye is not used (a1 least consciously) 
'i an amblyopia 'Vjj anopsia." While the former is 
-m.lv often the ease, I do not think the latter should be consid- 
ered improbable i s'f/nr.'iiji/,:/; Nvy&s), as WO know of many anal- 
ogies to it in other parts of the human body. Moreover, not 
infrequently a crossed eye is observed to become decidedly less 
amblyopic after an operation for strabismus. 

In the beginning stnibismus is usually only periodical, and 
may occasionally remain so for months, or even years ; sooner 
or later, however, it almost always becomes permanent. 

Convergent strabismus oflenest makes its appearance within 

two <ii three years after birth, when the child begins to employ 

iii- eyes in looking intently at small, near objects, toys, pic- 

tui.-. letters, etc. It is said to be sometimes congenital, but 

■ :iv the least, very rare. 

In cine cases of convergent strabismus the squint alternates 

i two •■yr^, so that either eye may fix the object, while 

the Other eye is closed, This is called KtrubixmHH altefnanx. ' 

been already stated, it is not in the highest or the low- 

of nypermetropia that we usually find convergent 

strabismus, but rather in the intermediate grades. 
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Divergent squint is frequently due In myopia, but it may also 
occur in hypermetropic ami emmetropic eyes. In the latter 
nsnofl il appears to he due to a congenita! excessive |Kmcr of 
tin externa] over the Internal recti. 

l„.~i>ijji.-;,i,.-,i ,,/ tfn -'mi, m"/ r-r/.'ir- always observed before 
the liivi'i-j.'rnt strabismus becomes pronounced. In this condi- 
tion the convergence of the eyes in mar vision hi imperfectly 
maintained BO that the visual axes become relaetively div< Kgaat, 
although in distant vision they maybe apparently or actually 
parallel. Divergent squint develops, as ft rule, only slowly. 1' 
is, moreover, apt to come on at a more advanced age than that at 
which convergent strabismus usually appears. 

Insufficiency of the interna! recti may also exist without ever 
developing in to divergent strabismus, and in these. cases the pa- 
tients can, although with an undue effort, converge enough for 
binocular vision. This causes asthcimpic symptoms to appear, 
which are often as distressing as the asthenopia which depends 
upon the undue exertion of the accommodative apparatus in 
hypermetropia. 

The treatment of permanent strabismus, and frequently also 
of m-ullicii'iiey of the internal recti, is by operation. The opera- 
tion (or convergent strabismus consists in tin' division of the ten 
don of the shortened muscle ^[' the Crossed eye, and in most 
cases of the other eye also. In insufficiency of the interna] recti 
both external recti must usually be divided, and in many OHM 
of conspicuous divergent squint it is necessary to combine with 
the teiiontomy of the externi the operation of advancement of 
the internusof the deviating eye. These operations ought lo be 
done comparatively early in life. The old story, that the child 
will outgrow its squint as it gets older, ought to he struck from 
the list of answers which a physician will give to the iuquirmg 
parents in a case of strabismus. The percentage of eases in 
which a once' permanent squint disappears without surgical inter- 
feivnce is extremely small, and I do not think it is ever observed 
after early childhood. 

X ! /.itiii/miw is u continuous motion of the eye-balls mostly in 
a horizontal, but sometimes in a rotatory direction. It is gen- 
erally observed in connection with congenital amblyopia, cfttar 
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ract, scars on the cornea, albinism, etc., or it may develop in ad 
vanced age as a result from brain disease. Is is also observed to 
attack miners. No treatment is of avail, except in the latter 
class of cases in which rest, fresh air, and a tonic treatment are 
often sufficient to effect a cure. 
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AN.BB1A AMU HYPEREMIA Of THE OPTIC NERVE ASH RETl.N'A. — OEDEMA < 

Optic Papilla.-Optic Sinuna AND NEUii<)-H£Ti).-me.-pKOcnESSivx Athopht 

OF THE OlTil Nkhvi;.— Triltld L.l> IN T]IKl.'llOH')IU.— CONDITIO SB OP THE PlTPIL. 
— llEXIANOI'IA. 

A few years ago ii was thought that by the use of the oph- 
thalmoecope an observer could li>ok. bo to speak, into the brain, 
or, in other words, that from the conditions of theoptionerw 
and retina he could with certainty infer what was going on in 
the brain. Tims eerebroscopy .seemed about to be established a 
anew branch of medical science. Since then we have teotiw 
that the facts do not warrant such enthusiastic anticipations, and 
we have now a comparatively clear knowledge of what n 
expect from ophthalmoscopic and other eye-symptoms as aids to 
the diagnosis of brain affections. There remains now no dooM 
thai some eye-symptoms help us to diagnosticate certain intra- 
cranial trouMei», and are sometimes of even very great diagnos- 
tic value. In a few eases they may even enable us not only t 
diagnosticate intra-cranial affections, but also to locate them. 

Without going further into anatomical details we may ben. 
state, that the optic nerve am I retina are really parts of the brain, 
from which they grow during festal life, and that their blood- ves 
sels, and their lymphatics are directly connected with those o 
the brain. Furthermore, we must keep in mind that the sheath 
of the optic nerve are directly continuous with the t 
and that the intervaginal spaces of the optic sheaths a 
to and are in direct communication with the spaces bounded 1 
these membranes within the cranium. 

It is evident from these anatomical facts, that an inei 
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or diminished supply of blood or lymphatic fluid in the brain 
must, when no other affections exist, cause a like condition iu 
the optic nerve and retina. 

Although these facta are simply due to the mechanical con- 
ditions and cannot be doubted, their diagnostic value i- smaller, 
than we should expect, because even in normal eyes the individ- 
ual dlflerences in the number, the situation, and the form of the 
btood-Teasela as Been with the ophthalmoscope, are such, that we 
y venture to diagnosticate a small degree of anasnia 
or hyperemia, unless we hnve had occasion to examine the eyea 
at a former period. Yet il in in just these cases of incipient liy- 
I ■ : ■ ' ■ ■ i ■ 1 1 j > ■ i "i* mueinia. that the diagnosis might often be of the 
gmteel value 

When, however, the aneemio or hyperaemia of the optic nerve 
hai e reached :l high degree, we can easily recognize 
them, and thus, in combination with the other symptoms present 
in the case before us, they may help to a diagnosis. 

If. for instance, the general symptoms lead to the conclusion 
that there must be hyperemia of the brain, a pronounced hyper- 
emia of the optic nerve and retina may confirm this diagnosis, 
if all other cause* for the hyperemia of these parts can be ex- 
cluded. 

Or. if we find, in an otherwise healthy individual, pronotm- 
''' u ■ l 1 1 : 1 1 1 1 1 : t of t lit- optic nerve and retina ( in a ease of injury to 
"" aaad, for instance, ) the diagnosis of anaemia of the brain may 
safely be made, 

la other cases the ophthalmoscopic diagnosis of hyperemia or 

: 'ii:unt;i of the optic nerve and retina, and consequently of the 

llV: "i' may help us even in the diagnosis of a further affection. 

ice, if we find in a case of pertussis (whooping-cough) 

tail the optic nerve and retina are perfectly amende, we know 

nah) i> ttlsoanfemic, and this, in connection with the 

e thai the patient's system has been greatly reduced by 

may help us to the conclusion that the heart's action 

'■-!"'< idly must be very weak. The taller is. furthermore, pro- 

M '' lU Factalready mentioned, that by paracentesis nfthean- 

berand the consequent lowering of the intra-octilar 
, " 1 """ 1 - »«can bring about a refilling of the blood-vessel* of the 
Tic nerve and retina. 
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Although pronounced hypenemia, or anirraia Df the a 
nerve and retina, must necessarily happen quite often, we havi 
uiuch oftener oectudoil to observe and to utilize for diai 
noetic purposes certain more pronounced changes of the 
sue, namely, oedema of the optic papilla and optic neuritis, for 
the reason thai they nee u-ually combined with more or leu i 
portant disturbance of vision. 

Any intiu-cranial affection which eauso an increase of 1 
intra-oranial pressure must also cuiih 1 uii increase of pressure i 
the intervagmal spaces of (lie <iptic nerve. This increase of pn 
sure will had to a dropsical distension of the sheaths of the op 1 
nerve near its entrance into the eye-ball, with venous stasis I 
oedema of the optic papilla; soon these conditions came intl: 
matory symptoms, first in the optic papilla, and then also in t 
retinal tissue. Whenever, therefore, we find ln'iiro-ietinitis ii 
ease in which it fa due to an increase of intracranial pressure, 
must have been preceded by oedema of the optic papilla. 

Neuritis optica may, however, furthermore, be caused bjj 
fibrinous or fibri no-purulent inflammation of the sheaths • 
the optic nerve based on a similar form of meningitis. 

This may he due to the fact that exudations resulting Crocs 
meningitis may simply be forced into the intervaginal space oi'ihe 
optic nerve, or the inflammatory process may itself spread from the 
inrra-cramal meninges to those of the optic nerve. 

The result of these inflammations is, as we have seen above, in 
most cases the total atrophy of the optic nerve. 

(Edema of both optic papillaj, or neuro-retinitis in both eyes, 
give us, therefore, generally a hint, that there is an increase of 
intra-cranial pressure. Their presence b, however, of little fur- 
ther diagnostic value, (although this hint alone may, under soui 
circumstances be of very great importance), since intm-crs 
tumor-, hemorrhages, abscesses, and encephalitis and meningiti 
processes, may all cause thee same symptoms at the ocular end n 
the optic nerve. Yet, we know, that in by far the largest nui 
l>er of cases these symptoms arc due to an intra-cranial tin 
and this fact, together with the general symptoms, as well a 
other functional troubles which may. perhaps, exist in the ey« 
will in most cases help us to make the diagnosis sure. 
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The atrophy of the optic Bern caused by neuritis, as has 
been stated In Ohap*w XIV, shows in the first period after the 
inflammatory symptoms have ceased, a uimv or less eharactcris- 
tic image. We may, therefore) sometimes cuntirm the diagnosis 
of a furnier.intra-cranial affection by the presence of such an atro- 
phy of the optic nerve. 

Progressive atrophy of the optic nerve may be due to tabes 
donahs or to multiple sclerosis of the spinal cord. The oph- 
thalmoscopic appearance of such an atrophy has nothing that 
would distinguish it from progressiva atrophy due to other 
causes. The atrophy of the optic nerves may be the first symp- 
tom observed in spinal disease. Its cxistancc should, therefore, 
always lead us to examine for further spinal symptoms. If tliis 
atrophy is combined with myosis of the pupil, the diagnosis of a 
spina) affection is nearly certain. In this case the pupil which 
is excessively small, will not contract at all when light is thrown 
into the eye, and hut slightly, when the patient accommodates 
and converges his eyes. This combination of eye-symptouis is 
considered pathognomonic of a spinal affection. In tabes dor- 
sal is the Symptom of color-blindness is generally superadded. 
Whether the eye-symptoms are due to an affection of special 
nerve fibres connecting the optic nerve with the cervical por- 
tion of the spinal cord, or whether they are simply caused by the 
BamS affection from winch the medulla suffers, only occurring in 
other parts of the nervous system, are questions not yet settled. 

Tubercles in the choroid were formerly considered to prove 
i lie existence of tubercular meningitis. This may hold good, if 
all other symptoms point to tubercular meningitis. But we 
know now, see Chapter XII, that tubercular choroiditis may be 
a primary affection, and we can, therefore, draw no conclusion- - 
as to the condition of the meninges, from the simple fact that we 
find tubercles in the choroid. 

Paresis and paralysis of the muscles of the eye-ball may help 
us to diagnosticate and even to locate, a cerebral trouble as sta- 
ted in chapter XXI. 

The diagnostic value of the condition of the pupil is confined 
to the fact, that irritation of the sympathetic nerve, as well as para- 
lysis of the oculomotor nerve, cause dilatation of the pupil, while 
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paralysis >.<i the sy mpathetic nerve ami irritation of the i 
nerve cause contraction of the pupil. 

Tims far we hav ily inn-iiinvd iin> Uagnostic value <>f t 

jeetive eye symptoms, we come now to the subjective symptom 
namely, the functional disturbances, and especially bowfanapit 

Hemianopia is the condition of the eyes, in which one h 
of the retina is blind, or. In other words, in which one-half of ti 
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visual field is wanting. Monocular hcmianopiti may occur, I 
is extremely litre. 

We have practically only to deal with hemianopia with vert 
eal division of the field. If the left half, or the right half of tho 
visual field of each eye is wanting, we speak nflwmonymow '■• »>>■ 
anopia. If in one eye the right half and in the other the lei 
half, that is. both the temporal or both the nasal halve 
wanting, we call il /Wivw //«".'<>.«■ h> laiiawphi. In these cases i 
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ayea appear usually otherwise norma] and even by tin.' use of the 
ophthalmoscope we see at least at first no change. 

In order to understand in what way hemianopia may be of a 
'li:iL'iu>-tk' value in brain allections, we have to consider thi' origin 
"iii.-r of thfi optic nerve fibres. 
Each tractus opticus originates in t lie gray matter of the occipital 
lobe ofthe brain around the gyrus anguhuis- Jn the chiasuia the 
optk nerves orossoaofa other. The often discussed question in what 
way this decussation of the nerve fibres takes place is now set- 
tled by pathologico-anatomical facts, and also by experimental 
results. About two-thirds of the fibres of each optic tract are 
etoeeed, while about one-third remain uncrossed. The crossed 
bundle of each optic nerve supplies the inner half of the oppo- 
site eve-ball, while the uncrossed one goes to the outer half of 
the eye-ball which lies on the same side as its traetus opticus. 
ire T2). 
From this anatomical fact if is evident that any affection in- 
terfering with the cerebral center of vision in the occipital lobe, 
or with the optic tract of one side between this center and the 
i|! cause blindness of the same half of the retina, that 
is, the opposite half of the visual field will be wanting for each 
eye. 

This is the most frequent, kind of hemianopia. Of the 
heteronymous forms of hemianopia none is as distinct as the 
homonymous form, and they must be due to affections in or near 
the chiasma, "while monocular hemianopia from a nervous affec- 
tion can only be caused by a pathological condition of one optic 
in front of the chiasma. 
If we examine a patient and find one half of the visual field 
for each eye wanting, we know when this is the left half for each 
eye, that there must be an in-tiacranial affection which interferes 
with the tractufl opticus of the right side, and vice versa. In 
• that have thus far been examined j)ost mortem, the 
kaiofl has been found to involve the very origin of the tract in 
the occipital lobe. 
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EYE-ATFECTIOXS CAfSED BY DISEASES OF DISTANT ORGA 
EAMX>[' THE OENEKAI. .SYSTEM. 



herpih.1tory a ppailatl-8.— circulatory 
Uho-poetio Apparatus.— Genital Oboass. 

TIONS OF THE JOISTS.— Id fBCTlOUS DlHKASBS.- 

Si iUIPllITLOSIS. 



■ DlOBBTlVB APP.UtATTS.- 



fiettpiratory Apparatus, — In affections of the respireti iry ipj 
tatus, which cause a great deal of hard coughing, anil esp< 
in whooping-cough, il»' rupture of a conjunctiva] blood ra 
sometimes observed. The resultant ecchymosia may, •>(' com 
vary greatly in size. No kj atrial treatment is required, 
same thing nmy hajijien during a forcible sneezing altar!;. 

Catarrhal inflammation of the mucous membrane of the no- 
may extend into the nasal duct, and cause there a swelling I 
1. 1 is! ni< .lion, and thus give rise to stillieidinm (tear-drop pin 
If the ease is an acute one, the sympstoma in the tear-duct i 
pas- away with it. In chronic catarrh of the nasal mucous in 
brane, the nasal duct becomes frequently permanently obstructs 
by scar-tissue, or by disease of the bones, due to the d 
upon which the chronic nasal catarrh is based (syphilis and i 
phuloais). 

Tumors of the nose, polypi of a benign or malignanl chari 
ter, are. apt to encroach iiihui the orbit, and thus can OftUM G 
ophtltalmus. 

Tuberculosis of the choroid has been found in cases of lulu 
Culoswof the lungs. 

Hypertrophy of the left ventricle of the heart is apt to r 
duce retinal hemorrhages, or hemorrhages into the vitr 
body, and this whether the venous stasis is due originally I 
affection of the lungs or of the heart 
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C'ri-iihitiir;/ Aj 'j >"/■>" "■••■. —Diminished arterial pressure, especi- 
ally whin caused by the insuilirirm y erf the sortie valves, may 
DM1W pulsation of the arteries of the retina; this pulsation is 
isochronous with (he aystolio contraction of the heart 

If the force of the heart's action is considerably reduced, this 
may i an-*, ischii'iniii of the optie nerve and retina. 'l"he heart in 

-mil cases is no longer able to overcome i in- norma] intra-ocular 

teuaoo, hat it. can do so again when the tension is reduced by 
paraoentesia •>( the anterior chamber. 

Pernicious progressive anaemia causae amemia of the optic 
papilla and retina, and also extravasations into the retinal tis- 



Fibrtnous endocarditis may be the cause of an embolism 
o| tin' central retinal artery, or one of its branches. It i- hardly 
to state that the embolus must he very email to enter 
this artery. 

Pulsating exophthalmos is a Bymptom which in almost all 
cases is duo loan affection of the blood-vessels, and hut very 
rarely to a pulsating tumor of the orbit. Its most prominent 
Bymptom ia the exophthalmos, which is often one-sided, and may 
be very considerable. The up)>cr eve-lid is swollen, and itsveins 
are dilated, and the conjunctiva shows dilated blood-vessels and 
serous infiltration. The pupil is generally dilated. The eye-ball 
can be pres.sed into the orbit without causing pain, but it will 
protrude again as soon as the pressure is released. Placing the 
liiiL'-'is mi the eye-ball, it is felt to pulsate, and sometimes the 
pulsation ia even visible. Hy auscultation pulsatory sounds are 
heard on, the eye and the surrounding regions. Compression of 
Ql6 Common carotid artery reduces these sounds or stops them 
altogether, 

Besides (he exophthalmos there may be optic neuritis or 
oedema of the optic papilla. The retinal veins are always con- 
siderably enlarged and pulsate. Sight may be very much im- 
paired, and in some cases blindness has been observed. The 
patients complain chiefly of the continued noise, and sometimes 
of pain. Paresis of the external muscles of the eye-ball may 
Cause diplopia. These symptoms have but very seldom comeon 
without any known cause; in most cases thej have developed 
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after an injury, and for the most part after a hear; full. 
may follow rapidly oponthe injury, which is the rule, or1 
may develop more slowly. When the exophthalmos ooevn 
both eyes, one eye-ball usually has protruded hef ore thee 

In a few oases the affection bus been known !<■ i 
taneousry, hut in most cases, when not iuterfered with, i 
ttas been the result. The idiopathic cases of pulsal . 
ihalnius Been) to he more frequent among women, while I 
traumatic ones have nearly all occurred in turn. [SottUr). 

The anatomical cause ot' pulsating exophthalmos is some- 
tjmee an aneurysm of the ophthalmic artery, but in a Urge ma- 
jority of the cases a rupture of the internal carotid within the 
cavernous sinus, with consequent effusion of arterial blood into 
this nous and increase of blood-pressure, causing dilatation and 
pulsation of the superior ophthalmic vein, and ultimately of a 
the venous vessels communicating with the superior ophthau 
\iin. and also of the Inferior ophthalmic vein. The centra] 1 
thial vein, which empties the blood either into the superior < 
thalmic vein, or directly into the cavernous sinus. BOOD Bfi) 
therefore the same symptoms of dilatation and pulsation. 

The therapeutic measures must, of course, be directed to t 
primary affection. As we have seen, this is usually a ruptuj 
the internal carotid artery, therefore, continuous digital compl 
sion or ligation of the common carotid artery must be ; 
formed 

We may here refer also to amblyopia, or amaurosis dej 
ant on the loss of large quantities of blood, to \\ hatever oatM 
may be due, such as wounds, ulcers of the stomach, the e 
ous erosion of a larger blood-vessel, uterine affections, eta. 
the pat ieut recovers tram the loss of blood, his .sight, n 
will also gradually be regained. 

fhyitittof ])!<f--<fi<ih. — The congestion to the head ( 
by chronic constipation, and hy hi pertemiaof the liver, is a 
times combined with eye-symptoms. These are, in the main, i 
easily fatigued accommodation, and the appearance of dark 
light spots before the eyes, These .-> mptoms disnpjiear with tl 
removal of their primary cause. 

Leucamiia causes a form ot" retinitis which i- said to l« L c 
act prized by a yellow lint of the whole retina. 
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ffro-poetic Agpanitiix. IhV'a-.-s (if the kidneys give rise to 
nrioua eye affections. The affection which re call albuminuric 

iieuro-retinitis, am) which has I n already de^t-rilied in Chapter 

XIII., is generally doe to the shrinking kidney, that form of 
nephritis in which the specific gravity of the urine is usually 
low, and in which the albumen is small in quantity, or may at 
ilnn'- be wanting altogether. Albuminuric retinitis La also found 
in acute croupous nephritis, as during scarlet fever, and in oases 
of amyloid degeneration of the kidneys. The dtaonaoa of the 
kidneys may Lead to albuminuric retinitis by causing a hydremic 
oonditioa of the blood, which brings on pathological changes in 
iho ooats of the hlood- vessels. Further symptoms may be due 
■:l blood-pressure and to the retention of urea. Al- 
though this form of retinitis belongs, as a rule, t<> the Latter 
ttages of tin: kidney disease, it is sometimes the first symptom 
noticed by the patient, and it* characteristic features may thus 
•.inn lim.s lead us to detect a kidney disease when no other 
symptom is as yet so pronounced, as to suggest the diagnosis. 

Another eye-affection due to kidney disease is the so-called 
Onenrfo amaurosis. It is seen in all forms of nephritis, but chiefly 
in acute nephritis from scarlet fever or the nephritis of pregnant 
women. The lilindm-ss u-ually conies on rapidly during a iiiw- 
Bue attack. The pupils are sometimes dilated. Whether the 
patient has already been suffering from albuminmric retinitis, or 
uot, makes, of course, no difference as regards i be occurrence of 

mel eeraic amaurosis. The amaurosis may pass nil' again after 

a few hours. Sometimes, however, it lasts even several days. 

■ Organs. -Amblyopiaie sometimes seen after excesses 
It never lasts long in these cases, and does not give 
Am to a serious affection. < (nanism, especially, when frequently 
indnlgi'd in. causes the same symptoms. It has become to lie 
ijiiitc an aeeepted fact that onanism, as siieh, may, and is likely 
tn Lead to serious I'vc-uflcctions, and it frequently happens that a 
patient oomea to the physician frightened out of his wits after 
having read about the serious consequences of this habit An 
examination either reveals no eye-affection at all, or one 
which has nothing to do with their self indulgence, and which 
in all probability has existed previously. 
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In Tviri* cases, where onanism i- practiced ?ery frequently, 
m:i\ give rise to chronio coiyuoctivitiB, hyperemia of the > 
nerve ami retina, photopsiaand blcpharospasmus (QJm). 

Gonorrhoea! pus, brought into the conji in clival sack, CWMCa 
[i moat serious purulent conjunctivitis, ■ I baptar VtL 

But gonorrhoea may also be tlie ultimate cause of iriti 
roiditis. In these cases we find usually that a gonorri) 
lis has gone before. The treabnenl i- thai ef iritis, or choix 
lis, from ether ceases, 

Uterine diseases arc undoubtedly often the cause oi 
tions ; yet ii ia rather difficult to prove tbe dependaooe of the 
eyi'-atfi rlinn on the uterine trouble, unless the euTB of the latter 
removes also the former, or tin- eyedisease develops at the same 
lime with l he appearance of a uterine trouble. It is well known 
that women in tbe climacteric period are apl to suffer from dis- 
seminate or chronic exudative choroiditis, and that the sup- 
preseionof tbe menstruation at an earlier age may lead to the 

bi I i -rase. Sometimes a detachment of the retina takes place 

iij >oii suppression of the menstruation, in which case the renewed 
flow may contribute positively to the eure of the eye-aflection. 
Episcleritis, hyperemia of the optic nerve and retina, and BI n 
n euro- re tin iris, have been observed under the same conditions 
i. Moorm). 

A certain form of asthenopia, which Foerttfar baa named 
knpinpia iiy-lerira, seems to be clearly connected with a chrome 
atrophic parametritis. This asthenopia is accompanied by pain 
and photophobia. Convex glasses do not give relief, even at 
though they may correct an existing presbyopia. Such patients 
are unable to use their eyes for more than a few momenta for 
near-work without pain, although their visual accuteness is nstt 
ally perfect. The affection yields to no treatment; when 
left alone disappears gradually, but generally only after a dura- 
tion of several years. 

We may in this place speak ulso of a disease in which the 
eye-symptoms are very prominent, and which by many i 
to be duo to an affection of the genital organs. I refer fa> ex- 
ophthalmic goitre, or Basedow's (Graves'') disease. (See figure 
73). 
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The cardinal symptoms of Basedow's ili-:i-,> nv mi increasei] 
action of tin.' heart, exophthalmus of one or generally of both 
Byes, Bud goitre, although one of these three symptoms may be 
muting, 

The first symptom is usually the increased heart's ac- 
tum. The pulse ranges from 100 to 200 in the minute, the shock 
Kt the apex of the heart is felt much stronger than in the nor- 
mal condition, and can even be Been, although the heart is usu- 
ally not hypertrophic. The carotid arteries und the veins of 
the neck pulsate visibly. Any excitement or tiresome work ag- 
gmratee these symptoms, Sooner or later the thyroid gland be- 




Fin. U. Basedow's DlM-nsc (Grave's Disease). Oldtrrnni showing c-sjM'clonyGrBere"* 
Symptom— the Leu ot Coordination In Oie Downward Movement o( Eye-ball anil 
I"|.|ht Eye-lid. E. Exposed Slrluot Solorotio. 

i ell. The tumor is at first soft, !>ut later on it becomes 
harder through the newformation of connective tissue, or through 
deposits of lime. The swelling h not very large, and it may 
come and go. With the hand a tremor may be felt over tiro 
thyroid gland, and with the, stethoscope circulatory murmurs can 
lie heard in it, Theexophthalmusappearsusuallyastbelaatofthe 
three cardinal Bymptoms. Tin- protrusion oft he eye-balls is mostly 
in a forward direction, but sometimes there is divergent strabis- 
mus. In most cases the protrusion occurs in both eyes. 

Combined with tho exophthalmus is a loss of co-ordination 
in the movements of the eye-ball and eye lids, so that in down- 
ward movements of the eves the Upper lids lag behind and ex- 
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pose n strip of the sclerotic. In the lower eye-lids the Bameeymp- 
torn is present, bat it is less noticeable. This symptom is considered 
as almost pathognomonic for this form of exophthalmos, and it Ei 
sometimes observed even before Hie exophthalmos, has been 
very conspicuous. The palpebral fissure is genandly Very m> 
■nd involuntary nictitation is wanting. 

The pupils are often normal, in other cases ^ 1 ■ L n t . ■ ■ . . the 
cormnodat ion remains, however, undisturbed. The secretion 
tears, at first increased, becomes later mi diminished, anil 
junctival catarrh is seldom entirely wanting, The cornea bean 
dry, since the eye-lids do not protect it properly, and ulceratii 
even the total destruction of the cornea, may lie the result 
retinal arteries pulsate. 

These cardinal symptoms arc attended by a numlxT of 
ingones, as chlorosis or amentia, uterine affections, higher 
peratare, etc. The palpitations of the heart cause dispoOM, 
thopuoja, and even angina pectoris. The digestion i- di>turl 
Headache and insomnia are almost constant s~*m T ttoms and 
to lower the vital powers. 

B'lxi'/"'"'* disease rarely appears as an acute affection, am 
usually tnkes several years fur all its symptoms to become t'ulh 
developed. Intermi>siuns are the rule, and the characteriBtft 
symptoms of the disease may even exist for years, and then <iV 
appear. In about 12 per cent of the cases (von Dtuxfi) death 
suits from exhaustion, from ascites, or from hemorrhages 
the brain, lungs or intestinal tract. 

The diagnosis is easy when the cardinal symptoms are all 
marked. In the beginning, however, the disease might be 
founded with paralysis of the sympathetic nerve. 

According to Moon n, #»-swA w V disease attacks twelve women 
to one man. It develops often after other severe, weakening 
disease-, great losses of blouil, undue liodily exertion, etc. Some- 
times it seems to lie dependent on an hereditary tendency. ;tnd 
und may show itself in several members of the same family. 

Anatomical examinations have shown that the heart in Rn> 
d^w's disease may be actually dilated and hypertropbied. 
goitre is most frequently a glandular hypertrophy, 
some cases it has been found to be simply due to a dilata 
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the blood-vessels of the thyroid gland. The orbital I'at isusu- 
■Hy hypertrophic and oedematous, audits blood-vessels are di- 
lated. The external muscles of the eye have been found in a 
utate of fatty degeneration, but in a single case which I have 
had occasion to examine, they were normal. Changes of vari- 
ous hinds in the cervical part of the sympathetic nerve of the 
ru'< 1; ami its. ganglia havt- been reported in Sinn., cases ; in other 
eases no such changea could lie detected. Pathological anatomy 
has, therefore, thus far revealed no common cause for all the 
symptoms observed in Basedow'* disease, and it is only upon 
;!■!■ clinical Byinptoms that any rational explanation can be 
founded. 

The palpitations of the heart may be due to irritation of the 
excito-motory nerves of the heart, which ari.se from the medulla 
oblongata, enter the sympathetic nerve, and leave it again with 
l he branches forming the cardiac, plexus, or they may be due to 
paralysis of the inhibitory nerve-fibres coming from the vagus 

Paralysis of the cervical part of the sympathetic nerve will 
iiicount for the vascular symptoms Basedow's of disease, the 
goitre, and even the exophthalmos ; hut it produces contraction 
■ it' tin- pupil and of the palpebral fissure, while by irritation of 
the oculo-pupillary fibres of the cervical part of the sympathetic 
nerve, 'which spring from the anterior root of the second dorsal 
nerve, we can produce widening of the palpebral fissure, dila- 
of the pupil, and exophthalmos. We should, therefore, 
have to accept two different conditions in the tract of the same 
nerve in order to explain the more prominent symptoms of Base- 
la'l disease on the hypothesis of an origin in the sympathetic 



It would be going too far to give here all theories which have 
ban advanced in order to explain the symptoms of this disease. 
Suffice it to say. that paralysis of the center for the vagus nerve 
explains best the majority of the symptoms when combined with 

en of a special (assumed) center for the blood-vessels of 
lit aud thyroid gland, and of the reflex-center for the 
mts of the eye-lids. Froiu this fact it appears that the 
ns of Basedow's disease are due to a brain lesion, and. 
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in fact, FUehne, by outting into the corpora restiformia of 
bits -without injuring tirt fourth ventricle, after having first 
ered the sympathetic nerve, hue produced thecardinid aymptoi 

of til ix disease. 

Tonic treatment of all sorts has been recommended in tin* 
diaeaae, Ihe moat aucoessful treatment aaema to be gain 
turn. DOOlbawd with arsenic and iron internally. 

If the cornea ia endangered by ulceration, the palpebral 
sure may bo Bhortened by tarsonphy. 

Affections qf th. Skin. — Erysipelas of the fai e hat 
oaaeio ted to optic atrophy through compression of the optic 
nerve consequent on the extension of the inflammation to the 
orbital tiasuaf 

Herpes zoster is sometimes found together with herpaaof 
the cornea, and the latter is then considered to be due to adisoa-e 
of the ganflim Gameri. 

Afi'-'iion* of the Joints. — Rheumatism, especially artkmltt 
rheumatism and gout, favor the development of iritis and ejri- 
sclent is. 

Iii/'itiouB Diseases. — -Measles in the eruptive stage give rise 
conjunctivitis. Chronic conjunctivitis conjoined with blephari- 
tis ciiiftris, and phlyctenular, and even parenchymatous keratitis. 
are ottcn aeen after measles, and their occurrence is undoubtedly 
doe to the lowering of the whole system by this disease. Optic 

neuritis and amaurosis have also been ub-i.twd after uiea-le.-. 
but they are extremely race. 

Scarlet fever, by causing nephritis, may bring about an 
minuric neuro-retinitis, or a nneniie amaurosis. 

Small-pox may give rise to a great variety of ej B-afiecti 
not counting, of course, the fact that pustule- may be located 
on the skin of the eye-lids. The eye-diseases caused by small- 
pox have, contrary to the general opinion, nothing specific, and 
their cause is the same as if they were idiopathic eye-afiecttons. 
Catarrhal, purulent, and diphtheritic conjunctivitis, keratitis, 
blennoiThooa of the lachrymal saek, iritis and choroiditis are 
often observed during and after this disease, 'Hie most frequent 
affections, however, are those of the conjunctiva and cornea. 
■ d troubles have also been observed to del 



nlbu- 
jow. 



EYE-AFFECTJOXS DEPENDENT OH OTHER DISEASES. 2M 

weeks after recovery from the small-pox. They are usually ul- 
cerations nod parenchymatous inflammations, which lead to the 
formation of scars, or even to the total destruction of the cye- 
baH. Many an eye which has been lostinthia manner might 
bare been saved, had the eye-affection been treated in its earlier 
-iul'i'--. and, as the treatment ia in must eases simply local, and 
in no way interferes with the treatment of the small-pox, there 
excuse for neglecting it, even during the active period 
of the genera] disease, 

Typhus abdominal is may give rise In eonieal abscesses or ul- 
cerations, and to paresis of the external muscles of the eye-baU 
or of the accommodative apparatus. 

Amaurosis is sometimes seen after typhus, as it is after other 
prostrating diseases, and is due to an amende condition of the 
Optic nerves. In nearly all these eases sight returns with the 
improvement of the condition of the general system. 

Febris recurrens is said to cause by preference affections of the 
uvea] tract 

]iij>litliiiitis of the throat appears but very seldom to cause diph- 
tlarilir conjunctivitis, hut in some rare eases (lie disease reaches 
the conjunctiva through the lachrymal passages. A much more 
frequent affection following diphlhcritis of the throat is paresis 
uf the accommodation, already referred to in Chapter XX. The 
physician should at once suspect it, when some weeks, after re- 
Btmrv from the diphtheritic attack in the throat, vision for near 
objects become weakened or imperfect. 

Malarial fever, as has been stated, is thought by many phy- 
sicians in the Mississippi Valley to cause all suits of eye-affec- 
tions. There is no question that chronic conjunctivitis and 
trachoma, are very frequent in the fever districts, yet, I have not 
sii-n (hat quinine has bad any beneficial influence in promoting 
their core. Malarial keratitis lias been described ( Ktpp | as a 
fecial form of keratitis. I have sometimes seen small, point- 
like infiltrations of the cornea, which have appeared In eonnec- 
liuii With malarial lever. Malarial optic neuritis and (edema of 
the optic papilla have been described by Muenamam. Paraly 
sis uf one or more of the external muscles of the eye-ball may 
lUC to malarial poisoning. 
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Pyemia and le pti egrois cause eye-symptoms, which may be 
dirombosu "!' the cavernous sinus, or of one of tin.- 
ophthalmic veins. In other cases, especially in 
ciemia, purulent choroiditis {choroid! tix /,,■'■■■■■ 
due to embolism, baa been observed, I have seen it also b 
bj ■ purulent arthritis, A septic retinitis- 1ms also been observw 
and described. 

Acquired syphilis shows itself in the eyes in a great i 

ways, and in nil periods of the disease. The port of the ey 

frequently attacked by syphilis U the uveal tract, The common- 
est form of syphilitic eye-di sense is iritis. It is usually a sim- 
ple phwtao iritis, which appears at the same time with the .-kiu- 
symptoms, or at a later period, when other syphilitic symptom 
are no luiig<T \<-'^ii\/:,iU\<-. in some cases the iritis is of a | 
em-ring type. Such aplastic syphilitic iritis may begin r 
quietly and with little pain, and may thus differ Bomewhst frg 
certain other forms of iritis; yet, as a rule, there 
Bymptom, which absolutely proves an iritis to be of syphilitt 
origin, unless it be the formation of a gumma. Gumma of 
irisifl easily recognized, as has been described in Chapter 3 
The gumma may remain small, or it may gradually increase > 
size so as nearly to till tho anterior chamber. 

Syphilitie choroiditis may appear as a disseminate choroiditi 
in' a- a central chorio- retinitis, or it maybe an exudative cho- 
roiditis, Guminatii have also been observed in the choroid). 
Syphilitie choroiditis is found, in patients of a more advanced 
age, and occurs mostly at the same time with or soon after I 
so-called secondary symptoms. 

Syphilitic retinitis usually conjoined with choroiditis, ; 
syphilitic neuritis are sometimes met with ; also cyelitis, g 
mata of the ciliary body and of the sclerotic. Atrophy of t 
optic nerve, and paralytic symptoms in the external 
the eye-ball are often due to syphilis ; also diseases of the 1; 
ryinal apparatus. 

Hereditary syphilis is often the cause of a parenchymatous 
keratitis (often in connection with Ifutc/tiii*f.m'*t<xXb), andsome- 

tiiucs of irith). 

fntoxications. — Lead-poisoning is apt to cause optic neuritis 
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transient i 



The 



; amaurosis, or even atrophy of the optic nerve. 
■ iona usually precede the general symptoms. 
Progressive atrophy and central scotoma due to alcohol and 

■ intoxication, have been detailed in Chapter XIV. 
Toxic effects from rating smsage, nirat -pastry or fish (pike), 
:■ cases produced a paresis of the accommodation, ex- 
actly like that observed after diphfheritis. Sometimes it has 
been eoojoined with amblyopia. 

IhtiiAii'ulion with belladonna, hyoscyamus and datura, causes 

n of the pupil and paralysis of the accommodation. 
Morphia and opium intoxication, in tin: acute forma, causes 

I • of the pupil. 
Quinine-intoxication has especially of late been found to cause 
■MUyopia and amaurosis. The latter may become permanent, 
although central vision at least may It) re-established. The 
ophthalmoscope Bhows nua>mia of tho optic nerve and retina. 
Tl»- affection usually leaves an impairment of the color-sense and 
Of l))'- Hght-sense behind. 

Diabetw. — Diabetes mellitue is sometimes the cause of the 
of Cataract While some operators are afraid to ex- 
tract such cataracts, and prefer to use the suction-method, other? 
do not acknowledge any special danger from operations for dia- 
betio cataract. 

Tin:: optic nerve and retina are sometimes found to ho in- 
famed in diabetes mellirus, and the ophthalmoscopic picture 
h similar to that of albuminuric neuro-retinitis. Furthermore, 
amblyopia and atrophy of the optic nerve and paralysis of the 
extents] muscles of the eye-ball have been found, caused appar- 
ently by diabetes. 

ScrophuloeU. — Scrophnlosis, strumous habit, is the most fre- 
quent cause of phlyctenular atlcetioiisof the eye, and sometimes 
of parenchymatous keratitis, or catarrhal conjunctivitis, blepha- 
ritis, and affections of the lachrymal apparatus. 




CHAPTER XXIV. 



ON THE DETECTION OF ONE-SIDED SIMULATED BLINDNESS 
CONGENITAL COLOR-BLINDNESS. 



The oldest and simplest method for the detection of a 
l;iti'd one-aided blindness consists in placing a prism before I 
eye which is pronounced to be healthy, while the individual is 
looking at a distant object, and thus to evoke double, Vision. It 
is best to bold the prism before that eye with its base upwards 
or down wards. If the individual under examination aoknowt 
edgea his diplopia, the eye pronounced blind must neccssarily 
808, and his binocular vision is donum.Mr:ili'd. 

In many cases, however, the malingerer is acquainted with 
this method, and it must then be modified. He is directed again 
to look »t a distant object ; then the examiner oo vera ban 
blind eye, and holds n prism before the so-called good i 
a manner tlntt the prism covers only about half of the pupillary 
space, thus producing a monocular diplopia. If the DU 
does not acknowledge this diplopia, be is to be suspected, li 
be acknowledges it. we proceed t<> uncover the so-called blind 
ej i . and shift the prism so that it covers the whole pupil, thus 
changing the monocular into a binocular diplopia, ii 
course, not l>e allowed to suspect the trick, and if he ■ 
tu Bee double, the so-called blind eye must 

Another method is to let the malingerer read, and in exclude 
bis so-called good eye from sight by some means, while In- i^ 
reading. This may best bo done by holding a very - 
vex glass before it, as but few malingerers will lie stop 

ading, when a dark or ground glass is held be-fore their 
sn-odlcd good eye. 
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If, further, the malingerer goes on reading undisturt>ed, and 
without shifting ( hi! book or his head, when a pencil or some 
such object is hold between his eyes and 11 to huok, lie must sec 
with both eve-. 

The so-called good eye may also bo excluded from vision by 
•In' instillation of a mydriatic. However, but few malingerers 
will allow anything to be put into their so-called good eye. 

vital color-blindness- — Color-blindness has of late be- 
auts an important Buhject in certain branches of modem civiliz- 
ation. The fact that n man is color-blind evidently unfits him 
Tor any service in which the prompt fulfillment of important 
duties depends on his recognizing colored signals. 

It has, therefore, become a law in most civilized countries that 
mm applying for positions in the railroad service, or in the ma- 
rine, must first undergo an examination with regard to their 
aolor-perccption. 

Color-blindnees may be total or only partial. In total color- 
ttUadncBB l lie patient perceives only black and white, and all other 
colors are to him either white or black orof some intermediate 
■hade of gray. In partial color-blindness the patients generally 
■ir l"ii complementary colors besides while and black. In the 
BD-called red-green blindness yellow and blue aro perceived; in 
Hie BO-called blue-yellow blindness red and green are recognized. 
Theee two forms are the typical ones of partial color-blindness, 
yet slight variations are often observed. The visual acuteness 
of c\ es which are color-blind is generally perfectly normal. 

Various methods have been devised in order to delect partial 
congenital color-blindness. The simplest method in common use 
is that of JIolinyr,n. The patient is given a skein of colored 
(ranted, and directed to select from a bundle containing all sorts 
of colored worsted those skeins which appear to him of the 
BSJDA color as the given one (usually a pale green or a pale pink). 
If there is any hesitation in matching the color, or if he selects 
different colors to match the given one, his color-perception can- 
not Ik; normal. 

If, for instance, he matches a lighl green skein with red, 
brown or gray, he is surely color-blind. If he is red -green blind, 
he will mix the colors up on the principle that to him blue and 
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yellow only are distinct colors, and all other colors appear to 
him as shades of yellow. (MatUhner). If he is, however, blue- 
yellow blind, he will see only red and green as distinct colors, 
and every other color will to him appear as a shade of red. 

Red-green blindness is by far the commonest form of partial 
color-blindness. 

The affection is but very rarely monocular, and nothing is 
known with regard to its etiology. 



CHAPTER XXV. 



OX THE MOST DIPOHTANT OPERATIONS O.N THE EYE-BALL A 
EYE-LTD8. 



Ti.S' i;«v.- 

ftCISION OF A DOMraAL St.IP1!VU1«J.- Sd-EIIOTOMY.— IitH>G(,Tt)MY.— IRIDOTOMY. 

—Extraction of Cataract. — Discission of the Anterior Leks-Capsclb. — 
PTMtrorcit— Operation* — Operations fob the Cl-rk or SniBi-EPBAitos. — 
Ptosis— Operations.— Tkicktabib and Entbofium— Operations.— Ectbopium 
— Operations.— C ant n oto » y a n d C a n tb opla bt y. — I! le ph a no plakt y. 

It is intended to give in this chapter only a short description 
of the most important operations for affections involving the eye- 
ball am:l the eye-lids. 

Tenotomy. — The tenotomy of one or more of the external 
muscles of the eye-ball is performed for the cure of strabismus. 
The operation is most frequently done on the internal rectus, 
more rarely on the external rectus. Tenotomy of the superior 
or the inferior rectus may also be necessary in rare cases. 

When possible, it is best to perform this operation without 
putting the patient under the influence of an antithetic, because 
the effect of the tenotomy can then be promptly estimated, and, 
if necessary, improved upon. 

After the eye-lids have been separated and are held apart by 
means of a wire-speculum, or by the lingers of an assistant, the 
eye-ball is rolled in the direction opposite to the muscle to be cut. 
The conjunctiva and episcleral tissue is then firmly grasped with 
strong toothed forceps below the insertion of the muscle and 
somewhat nearer the corneo-scleral margin. This fold of tissue 
is then cut by means of strabismus scissors. (See figure 74). 
If the first clip has not opened Tritons space, this must be done 
by a second cut. This accomplished, but not before, the stra- 
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bJsmua hook (See figure 75) is slipped under the tendon of the 
muscle through this external incision. The handle of the hook 
is then raised so as to put the muscle upon the stretch, and the 
strabismus scissors arc introduced, the tendon u out olose 
to the sclerotic. By then bringing a second strabismus hook 




behind the first one, entering it with its point downwards Bad 
•weeping tlie sclerotic with it while turning it upwards, or vice 
vena, any stray tendinous fibres arc detected, and arc to be hot- 
.red. Only wheu the strabismus hook can under the conjunr- 
i iva bfl moved close ap to the cornea-scleral margin, without en- 
countering any obstacle, wo may lie sure that the muscle is per 
feclly divided. 




Fig. T6. Strabismus nooks. 

This done, the efi'ect of the operation is to bo tested. If the 
motility of the eye-ball in the direction of the muscle operate 
upon is greatly reduced, the desired effect is probably attained. 
If the interne! rectus has been cut, the patient ought to be a 
lo move the inner margin of the cornea as far inward as the li 
rynial earnucle, and if he can not do this, the effect of the t. 
toray may lw reduced by drawing the eye-ball by a suture to t 
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: of the palpebral fissure. If the patient can more 

his eve further toward the nose, the tendon is not perfectly 

, 

If ihe tenotomy has been performed on the external rectus, 
the patient should still be able to move the outer margin of the 
somea aa far as the outer angle of the palpebral fissure ; and if 
Em cannot do bo, Hi>' effect of the operation may be Increased by 
finatnning the eye-ball to the outer angle of the palpebral fiasure 
by means of a suture. 

Tenotomy baa generally to be performed on Imth eyes. This 
must, however, never be done at one sitting, when the tenotomy 
is made to cure convergent strabismus, for an over-correction 
will result in a divergent strabismus in the place of the converg- 
ent one, for which the operation has been performed. 

meat. In divergent strabismus a simple tenotomy 
of tte external rectus or recti is but seldom fully successful. It 
ire, necessary in these cases to advance' the insertion of 
the interna! rectus to a position nearer the corneo-scleral margin, 
anil thus in effect to shorten ilie muscle. The operation for the 
advancement of the internal rectus must nearly always be com- 
bined with the division of external recti. In some cases it will 
be necessary to perform the operation for advancement on both 
internal recti. 

The conjunctiva is first incised over the insertion of the in- 
ternal rectus in a vertical direction, and the muscle is then 
grasped with the forceps, or a thread is drawn through it, so as 
to prevent it from slipping backwards and out of reach when 
the tendon is cut. This cutting of the tendon is done close to 
the Bolerotie, and the muscle may then be shortened to the re- 
quired degree. This done, the portion of the conjunctiva which 
lies between the. incision and the conical margin is undermined 
with fine scissors, nnd the internal rectus is drawn under it, and 
fastened in this position by means of two or three sutures. 

The required effect is only reached when immediately after 

the operation, the eyes show a slight degree of convergence, 

i rent overcorrection disappears during the process of 

EnucleatUm.— The operation of removing an eye-ball by 
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enucleation should never be performed without having tUe pa- 
tient well under the influence of an anaesthetic. 

Tin- eye-lids are held apart by a wire-speculum or the tinkers 
of be Baristant, ami i lie conjunctiva near one of the recti nraaafea 
1 1 |ii'et'er the inferior one) is grasped with the toothed forceps 
and incised. A strabismus hook is then inserted under the mo» 
clc. and all tissue which can be lifted by the hook is divided 
with the scissors close to the eve-ball, always cutting the conjunc- 
tiva first at the corneo-scler.il margin. When all the tissue 
which has been lifted by the first hook is severed, a second hook 
is inserted behind the first and the tissues lifted by this are cut as 
before, and so on around the whole eye-hall. When the inferior, 
asternal and superior recti tendons have been thus detached, it 
is best to divide the internal rectus somewhat further hark from 
its insertion so that the stamp adhering to the sclerotic can be 
need in order to rotate the eye-ball outwards during the final 
step of the operation, which is the cutting of the optic nerve. 
To accomplish this the eye-ball is turned strongly outwards, and 



a closed, strongly carved pair of scissors is introduced at the 
nasal side between the loosened orbital tissue sod the aye-ball, 
and ia pushed liackwards until it has reached the posterior sur- 
face of the eye-ball. By moving the point of the * 
and down, the resistence felt will now enable the operator to 
of the position of the optic nerve. This ascertained. 
die -■ I--.HS : i:v -tightly withdrawn, opened and advanced again. 
itch the optic nerve between the blades. The nerve i* 
then divided by one clip of the scissors, the eye-ball is lifted out 
of the orbit and the oblique muscles and any furtln 

- iliiickly as possible, since a profuse hemorrhage takes 
place as soon as the optic nerve is severed. 

r* tfm cornea. — Paracentesis (puncture) of the 
cornea and emptying of the anterior chamber is performed, far 
the relief of an increased intra-oeular tension, or for the removal 
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of pus or other pathological contents iVoni the anterior dumber. 
Thia little operation La usually performed by means of a 
nee* i It-, ;i stop-needle, "See figure 76.) or a email lance-abased 
knife. In puncturing the cornea great core must betaken, not 
ta trotud the iria or the crystalline lens, as the former may lead 
U> iritis und tin- latter will cause a cataract to develop. 

■ n of a v>n, ..<t!- s'l.'ji/'yfftt'tt.. — Corneal staphylomuta 
are, as a rule, cut oil' by detaching the lower or upper halt of 
the protrusion with a Beer's knife (See figure 77. ) and the re- 
niaiuing half by means of scissors. 



FlO.TT. Brer's Cataract Knffc 




If mi eye-bail affected with a total staphyloma of the cornea 
can for any reason not be totally removed, such a staphyloma 
niiiy be cut off in the same manner. 





If the usually cataractous, crystalline lens is still in situ, it 
should Ijo removed by the opening of the anterior-capsule. 

The wound resulting from this operation may be left to heal 
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without further interference, or it nurj be dosed by -mures. Tbe 
Buturee niM~i be inserted, toady to be tied, before the etaphy- 
Ionia is removed. This m generally best done by Krvlpp** 
method. A. needle armed with a long thread, is entered under 
the conjunctiva and epfaclera above the upper ooroea-aclen] 

margin and a little to one side of the vertical meridian, 1 is 

brought ont somewhat above the horizons] meridian on the name 
aide; it is then entered again a Httle below thia meridian and 
brought out at paint below the lower corneo-sclera] on 
responding to the firei point of entrance. (See figure 76). The 
same procedure ia then repeated on the other Bide of the vertical 
meridian. After the removal of the staphyloma the threads are 
tied and the wound is dosed. 

Sclerotomy. — The operation of sclerotomy is performed to 



Fid. 7.: liruvfr - Oiiunu'i Knife. 



relieve an increased intra-oeular tension, and has of late been 
especially recommended as a means of caring certain forma at 
glaucoma. The operation is generally performed with h 
cataract knife. (See figure 70). This knife is entered in the 
corneo-acleral margin just in front of tbe insertion of the iris, and 
is brought out on the opposite side of the cornea, in the corneo- 
scleral tissue. The section may now be finished, and ihu.s a 
corneo-acleral flap be formed, or, what is better, because it ta 
less likely to l>e followed by prolapse and subsequent incarcera- 
tion of the iris, a narrow bridge of oorneo-scleral tissue la I. it 
uncut. The knife is then slowly withdrawn. 

Iridectomy. -The op-ration of iridectomy, which consists in 
the removal of a piece of iris-tissue, is one of the operations roost 
frequently performed upon the eye-ball. It is the ordinary oper- 
ation tor artificial pupil to restore sight to on otherwisi 
eve, and for the relief of increased intra-oeular tension in c 
of primary or secondary glaucoma; it is also a part of 
operation for the extraction of cataract 

The cornea is incised by means of a lance 
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ntaraet knife in the wrneo-ecteral tissue. When the 
thdraw a, the irta may prolapse, in which case it iaeaa- 
I by a pair ot iii- forceps i^Sce figure SO), gently pulled 
.: off as close to its ciliary insertion as possible. If the 
iri»<li>*'3 not prolapse, the forceps' must !«• introduced through 




lhe corneal incision, in order to grasp and draw it out. 
Great care moat be taken during this operation not to wound 
i In- crystalline lens, as this would cause subsequent formation of 
cataract; also that no iris-tissue is allowed t" remain lying be- 
tween the lips of the corneal incision. 

Iridotomy.- -The operation called iridotomy or iritonry ( Fw 

is now often executed with the iridotomy -scissors intro- 

■I'l'-l !■>■ Von Wecher (See figure SI). Its usefulness is most 

marked in those cases, in which after a cataract-extraction a 




■to. ?I Iriiluluroy-Sciagora, 



MKondary membranous cataract lias been formed, or wherein 
MrjMqtMnce of irido-cyclitis (especially after an injury) the iris 
■nd ejclitic membrane together have formed a diaphragm 
ekflmg the pupiL In tin.-!' cases the presence of the diaph- 
ragm is incompatible with visi on, although light-perception and 
projection hit. perhaps, very good; the diaphragm presents. 
moreover, a serious obstacle iu the current of the intra-ocular 
fluids. 
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After the cornea has been incised toenoh an extent that the 
iridotomy-flciseorB can be easily introduced into the anterior 
chamber, the Boiasors are entered through the corneal incision 
and the pointed blade is thrust through the diaphragm. Then 
by dosing the bcSssoth a cut is made without appreciable drag- 
ging on the ciliary body. 

If successfully accomplished the divided tissues retract, open 
out tho slit, and thus a pupil is established. Sbmetimeo it is nec- 
essary to make a Becond cut titan acute angle with the first and 
thus to Isolate a triangular piece of tissue, the apex of whicfa 
will generally sillier curl up or become retracted, ami so g 
permanent opening. 

lridotoniy is also performed in various other ways, us for in- 
stance, with a sharp narrow knife, tike Grate's cataract knife. 
By tin- use of the knife it is possible to avoid dragging upon the 
ciliary body, and also to dispense with bringing so Ian." 1 an in- 
strument as tho lridotoniy scissors into the eye-ball. 



,. ii-i lapaula in CaUmct 



Extraction qf cataract — For the extraction of cataract, ■ 
number of methods are in use. The method which is most 
favored, however, is that introduced by G-ratJe and which bears 
his name, although, generally somewhat modified, h- 
most important, step consists in an incision in the fiomno (lolfmd 
tissue, generally upwards and forming as nearly as possible, an 
arc of a great circle. The knife is that already shown 
7:' J, and tile puncture and counter-puncture are made in the 
cornco-sclernl tissue, while tho knilo is allowed to come out in 
the corneal tissue, thus forming a low corneal flap of tin 
possible length. Tho dimensions of the flap are varied aceord- 
ing lo the operator's estimate of the size and consistency of the 
cataract which must jwws through it. After Iho corneal incision 
lias been made, iridectomy is performed. Then the anterior 
open \'\ a ej stotom (See figure 88) and finally 
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instance is geatlj preyed through the corneal incision 

Mlit Of the i'vi'-li:ilL 

■ ion of the anterior lena<apmtL . In order to bring the 

tanoe in contact with the aqueous humor and to thus 

gradual absorption within the eye-ball, we must divide 

Hie anterior lens-capsule. This may be done En most cases of 

in persona under the age of thirty years. The little 

operation is generally executed with a needle, and it must usually 

lie repeated several times Ik> fore a perfect success is reached. 

Gate most bo taken, not to wound the iris, and to make the first 

i.!m ision of the capsule very wind], as the too rapid swelling of 

the lens-suhstance may give rise to glaucomatous symptoms. 

A. abnilar operation has to be performed after the extraction 
of a cataract when the lens-capsule remains clouded, and so in- 
:ili tlic perfect restoration of vision. 
Pterygium operations. To remove a small pterygium sue- 
MBSfblly, it is usually sufficient to separate it from the cornea 
list with it a little of the conjunctival tissue so as lo 
leave a wound of an approximately rhomboids] shape. The con- 
junctiva is thin stitched together to cover the denuded sclerotic. 
Larger pterygia cannot be so easily removed. They may be 
transplanted into the cul-de-sac of the conjunctiva, {Dernnarrt*) 
0* siill better by the modified method devised by Knapp. The 
pterygium is first severed from the cornea and sclerotic down to 
and is then cut into two halves from point to base. The 
iiiii-j..ii> into the conjunctiva arc then carried further upwards 
iwards into the cul-de-sac, {See figure 33) and this done 
each half of the pterygium is stitched into the corresponding 
gap resulting from these incisions. The operation yields lasting 
results. 

A ampler method which has been in use with some operators 
for many years ( 0<il.:zi>trxkij |, and has quite recently been 
warmly advocated, lias given me also perfect satisfaction. It is 
don-' in the following waj : After the pterygium has been dissect- 
ed from the cornea and sclerotic, down to its base, the conjunc- 
tiva at its base is undermined, so that the whole pterygium can 
be doubled Upon itself and folded under it. It is then sewed to 
■I'tiva in this position, (Sec Chapter VII). 
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Operation* for tin ■■'■>■■■ "/' *<i)>thh-ph,tnnt. A -niidl bridge- 
like aymblephftron may, as has been already stated, be simply 
divided with the scissors, but if the union between the eye-lid 
and eye-ball reaches far down into the fornix, something more 
must be done to prevent Hie large wound-eorfaoea from growing 
together again. Thia can lie accomplished by transplanting flaps 
of the conjunctival tissue of the same eye upon (he ocular wound 
surface, or by transplanting a conjunctiva] flap without pedicle 
from another human or an animal's eye u|»in one or both of the 
two wound -surfaces. Cutaneous flaps have also been SBOSe 
folly made use (if. They are taken either from a distant | 
(arm, K-i/mf) and without a pedicle, or from the e\.li,i. 
which ease the skin is drawn through a button-hole like a pert 
made in the, eye-lid, and stitched to its inner surface. 

Ptosi&aperotion*— The operation for congenital ptosis of I 
upper eye-lid consists in the removal of a horizontal - 
tVem the eye-lid. The effect of this operation n 
able improved by an iridectomy downwards {Maenamara). (& 
Chapter 1H). 

Ti'!o/n'inti'n and rnti*q>hhii-up<>-<iti<iiii<. — Among the 1 
methods roommended for the cure of trichiasis or entrophUB "I 
the eye-lids the best seem to be those thai have been perfected b\ 
Gf<:ii and BbtS. 

In Greene's operation the tarsal tissue is cut through in a 
horizontal direction, parallel to the lid-margin and - 
removed from it on the conjunctiva] surface. Then a narrow 
strip of skin is removed from the outer surface of the eye lid 
corresponding to the tarsal incision. Then sutures are put in, in 
the following manner: a needle armed with a thread is eotefed 
near the ciliary margin and is brought out on the outer surfim 
of the eye-lid at the lower wound-lip, then it is entered again at 
the upper wound-lip, and after gliding along on the tarsal tissue, 
it is brought out again through muscle and. -kin [See figure 
The ends are then tied. Three BUcb sutures are usually r 
quired. 

In Hotz's operation tin incision i.- made through the akin i 
muscle of the eye-lid along the orbital edge of the I 
tu lay bare the tarsoorbital aponeurosis. Then a strip of r 
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e i- removed and sutures (three or four) are applied in 
ttii' following way : the needle, armed with u thread, is entered 

.■it the lawcr wound-lip through the skin and apo irosis, und is 

brought out again through aponeurosis and skill at the upper 
wound lip. (See figure 15). The ends are then tied bo that the 
skin sad aponeurosis may heal together. 

Etropium*eperat!*>ng. slight ectropium of the lower eye- 
lid bmj be cured bj mum ing a trinngular piece from the tiasue 
adjoining the outer angle of the palpebral fissure, bo that (lie 
tpeat of the triangle Lies somewhat higher than this angle. Into 
f the resulting gap the lower eye-lid ia then drawn and 
stitched. (See figure IT). Kxihnt most recently recommends 
to remove a triangular piece of the conjunctiva and tarsal tissue 
(tmt including the skin), it.s base lying id the ciliary margin of 
the eye-lid, its apex in the fornix id' (In: conjunctiva. This incis- 
ion is followed by a single suture through the whole lid near the 
ciliary margin. 

When ectropiutn is caused by the contraction of scar-tissue 
after a 'lit or ji deep bum, the excission of this scar-tissue may 
iiimi'timcs he sufficient in cure the ectropium. In mostcases, 
however, it requires a more extensive 0]>eration, and usually the 
transplantation of Haps, with or without a pedicle, 

C&nthotomy and cw».M<jpft«rfy.— Shortening of the palpebral 
fissure sometime* necessitates a surgical interference. If the re- 
quired effect need not be very large, canthotomy is made. This 
conshttB in cutting through the tissues forming the outer coni- 
nuseare of the ej e-lids by means of a strong pair of scissors. To 
e effect of this little operation the adjoining conjunc- 
tiva is undermined, ami then stitched into the gap resulting from 
(In- nit. 

If the required effect cannot be reached by canthotomy, can- 
i • railed for. The canthotomy being made, the section 

il Igl the outer canthus is carried further on towards the 

temple. Then a small flap of skin with its pedicle at the end of 
lUsected and twisted, so as to iil into the gap caused 

■ i-ioii. lX.it/, x>. 

A description of the various methods for partial or total 

./v way be found in any modem text-book on opera- 

: .11 
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OS THE DRUGS MOST COM3KMO.T USD IS OPHTHALMIC 



JlT»^rLA.— HOMJlTV^rU^— PlUJCA«FEre-— Esmn.— Bokacic Acxn.— Zdpc— Tax- 
jhc Acifc. — 5rr*A* asgestl — Yellow Omw or Xncrar. — Kdoxedb or 

The drug mot frequently o^ed in ophthalmic practice is the 
ftulphate of atropia. The ph\>ician. in prescribing it, ought to 
be Mtre that his druggist actually has the neutral gait, sulphate 
of atropia. in stock, and does not — as too often happens — simply 
di-fcolve atropia by means of sulphuric acid. A solution of 
atropia made with sulphuric acid is almost never perfectly neu- 
tral, and when the acid is in excess its instillation causes severe 
pa»n. To detect its acidity it may sometimes be necessary to 
allow the litmus-paper to remain in the solution for several 
hours. 

ty Atropine Sulphatis - - - grs. ij to iv, 

A<\. destill. 5j. 

»Sig. To lie dropped into the eye. 

It will dejiend on the aim of the physician in the case in hand, 
how strong the solution must l>c, and how often it will have to 
be instilled. In cases of iritis the strongest solution (grs. iv to 
5 j) should be used, and the interval between the instillations is 
to be regulated according to the severity of the case, and the 
firmness of the adhesions which may have been formed between 
the iris and anterior lens-capsule. 

For milder cases (especially in keratitis) and for the examina- 
tion of the back-ground of the eye, or for determining an error 
of refraction, etc., the less poisonous and milder mydriatic. 
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homatropine may be used. The form in which it is prescribed 
is the following: 

Jfy Homatropin. Hydrobromat. - grs. ij to iv. 

Aq. destill. 5j- 

Sig. To be dropped into the eye. 

Both mydriatics may be used in solution in oil, or in the 
form of an ointment, and it is claimed that the effect of the 
mydriatic is greater, and the quantity needed consequently 
smaller in these two forms. 

After a short period small flocks consisting of minute vege- 
table formations will appear in the watery solutions of these 
drugs. They do not impair the action of the drug, yet it is bet- 
ter to remove them by repeated filtering, when they begin to 
show. Homatropine is as yet a comparatively rare and very 
costly drug. 

To obtain myosis of the pupil we have a mild drug in pilocar- 
pine. 

ty Pilocarpin. Hydrochlorat. - - grs. ij to iv. 

Aq. destill. 5j. 

Sig. To be dropped into the eye. 

If a stronger myotic agent is required, as in glaucomatous 
attacks, the use of sulphate of eserine is indicated. 

fy Eserin. Sulphat. - grs. i to j. 

Aq. destill. 5j 

Sig. To be dropped into the eye. 

The instillation of the sulphate of eserine always causes some 
pain. 

The solution assumes a brownish-red color after a few days, 
especially when exposed to light. This does not, however, ap- 
pear to impair its value as a myotic. 

In very mild forms of conjunctivitis the use of boracic acid is 
sometimes indicated. 

ty Acidi Boracic. - grs. iv to x. 

Aq. destill. 5j. 

Sig. To be dropped into the eye morning and evening 
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When the use of an astringent drug is required the sulphate 
of zinc is the most useful. 

ty Zinci Sulphat. - - - grs. ij to iv. 
Aq. destill. 5j. 

Sig. To be brushed on the inside of the lower eye-lid 
once a day. 

The camels-hair brush used to apply such a solution should 
be of good size and clean. 

The following is another astringent 'collyrium. 

ty Acidi Tannici. ' grs. x. 

Aq. destill. 5 j. 

Sig. To be brushed on the inside of the lower eye-lick 
once a day. 

For caustic treatment by the physician himself. 

fy Argenti Nitratis - grs. ij to v. 
Aq. destill. 5j. 

Sig. To be brushed on the inside of the eye-lids once a 

day. 

The following ointments may be used in the treatment of 
corneal affections. 

Tfy Hydrargyri Oxidi Flavi - grs. ij to iv. 

Cosmoline - - * - - - - Siij. 

Sig. To be rubbed into the eye once a day. 

The yellow oxide of mercury must be in an absolutely impal- 
pable powder and must contain no lumps; the ointment must be 
well mixed. It is best to take the precaution of examining the 
eye after every application of this ointment, in order to make 
sure that no larger particles remain lying in the conjunctival 
sack, as such particles would cause an undue irritation, and may 
even lead to serious ulcerations. 

The red oxide of mercury should never be substituted for the 
yellow oxide, except when the ointment is used externally, as in 
blepharitis ciliaris. 

ty Iodoformii. . - - grs. x to xx. 
Cosmol. 5 ss.^ 

Misce intime. 

Sig. To be rubbed into the eye once a day. 
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Abscess of the cornea 95 

of the eye-lid, phlegmonous 34 

Abscision of a corneal staphyloma 221 

Accommodation, faculty of changing the focus of the eye - - 177 

examination of - 26 

Accommodative apparatus, ciliary muscles and crystalline lens - 178 

Acuteness of vision, examination of 25 

Adenoma of the lachrymal gland 47 

Advancement of the internal rectus for divergent squint - 184 

Agnew - 50 

Albinism, lack of pigment in the cells of the uveal tract and pig- 
mentary epithelium 9 

Albuminuria - 20-5 

Amaurosis, blindness from disease of the background of the eye 140 
Amaurotic cat's eye, peculiar appearance of an eye affected with 

glioma of the retina 133 

Amblyopia, reduced vision 140 

Ametropia,condition in which an eye at rest is not f ocussed for par- 
allel rays 144 

Anaemia of the brain 197 

of the optic nerve and retina 127 

pernicious, progressive 203 

Anaesthesia of the cornea from glaucoma 158 

paralysis of the fifth nerve 98 
Ankyloblepharon, adhesion between the lid-margins or between the 

eyelids and eye-ball 88 

Aneurism of the ophthalmic artery 204 

Angioma of the eye-lid 37 

Anisometropia 184 

Anterior chamber, space bound by the cornea, iris and anterior lens- 
capsule 17 

Aphakia, absence of the crystalline lens 152 

Aqueous humor, contents of the anterior and posterior chambers 

of the eye 17 

Arachnoid sheath of the optic nerve 13 

Arcus senilis, fatty degeneration of the tissue in the periphery of 

the cornea 100 
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Arlt - 21 

Artery, central retinal 14 

Arthritis, gonorrhoeal ' 206 

Artificial eye, insertion of an 69 

Assistance in eye-operations 71 

Astigmatism, condition in which the meridians of the cornea (or 

lens) are of different radff 183 

compound 184 

irregular - -184 

mixed 184 

regular 184 

Asthenopia, weakness caused by the strain on the accommodative 

apparatus from hypermetropia 179 

of the internal recti from myopia - 182 

from presbyopia 186 

Astringents, use of ----61 

Atrophy of th/B optic nerve after neuritis 137 1 

genuine, progressive * - - - - 138 

Atropia, use of the sulphate of in iritis 113 

Bandaging eyes r 70 

Basedow's disease, exophthalmus, goitre and palpitations of the 

heart 206 

Becker - - - - *. 145 

Beer's cataract knife 221 

Belladonna, use of the extract 114 

Blepharitis ciliaris, inflammation of the lid-margin 30 

Blepharoplasty 227 

Blepharophimosis, shortening of the palpebral fissure 43 

Blepharospasmus, spastic closure of the eye-lids, clonic - - 42 

tonic - . - 42 

Bone-formation in the choroid - - - 

Boracic acid, use of the 77 

Bowman' layer of the cornea 9 

Bowman's probes for dilating strictures of the lachrymal apparatus 62 

Burns of the conjunctiva 87 

cornea 102 

eye-lid 45 

Calomel, use of 86 

Canal is opticus, short canal through which the optic nerve enters 

tbebrbit 2 

Canthoplasty, insertion of a twisted cutaneous flap into the outer 

angle of the palpebral fissure 44 

Cauthotomy, incision through the outer commissure of the eye-lids 43 

Canthus, angle of the palpebral fissure ------ 3 

Caries of the orbital walls - - 56 

Cataract, opacity of the crystalline lens - 142 

acquired ----146 
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complicated 147 

congenital 144 

cortical 146 

diabetic 147 

fluid 146 

hard (nuclear, senile) 147 

hypermature (over-ripe) 146 

immature (unripe) 146 

mature (ripe) 146 

posterior polar (deposit upon the posterior lens-capsule) 144 

pyramidal (anterior polar) 144 

secondary 149 

soft 146 

total - 145 

traumatic 150 

uncomplicated 147 

zonular (lamellar) 143 

Caustics, use of 64 

Cellulitis orbit®, phlegmonous inflammation of the orbital tissues 56 

Chalazion, tarsal tumor 83 

Chemosis, ©edematous swelling of the ocular conjunctiva - - 123 

Chiasma of the optic nerves 200 

Choriocapillary layer 9 

Choroid, anatomy of the, 9 

Choroiditis, inflammation of the choroid 120 

areolar 120 

central (chorio-retinitis) 121 

disseminate 121 

tibrino-plastic 121 

metastatic 123 

purulent 122 

serous 122 

Cilia, eye-lashes 4 

Ciliary body 9 

muscle 10 

nerves 9 

processes 12 

Circulatory apparatus, diseases of 203 

Cohn 206 

Cold applications 61 

Coloboma fissure of the iris, congenital 145 

rupture of the sphincter iridis, traumatic - - - 115 

Color-blindness, lack of perception of certain colors, congenital - 215 

acquired 140 

examination of - - - , 215 

Color perception -. 26 

Cones of the retina 14 
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Conical cornea 101 

Conjunctiva, anatomy of the ocular 6 

of the palpebral 4 

fornix of the 3 

Conjunctivitis, inflammation of the conjunctiva 75 

catarrhal, acute 76 

chronic 76 

croupous (membranous) 79 

diphtheritic 80 

gonorrhoeal 78 

granular, acute 82 

chronic 81 

phlyctenular 85 

purulent, acute 77 

chronic 79 

of the newly born 78 

pustular 86 

(\mstipation 204 

Convergence 177 

(.Convergent, strabismus 192 

Cornea, anatomy of the 6 

Corueo-scleral margin, anatomy of the 7 

(H>pper, use of the sulphate of 64 

(Crystalline lens, anatomy of the 16 

Cyclitis, inflammation of the ciliary body 117 

flbirno-plastic 117 

gummatous 119 

purulent 118 

serous 117 

Cyclitio membrane, membrane formed behind the crystalline lens 

by a librino-plastic cyclitis 117 

Cyst of the orbit 59 

conjunctiva 91 

iris 163 

l*.\KUY<> adkntitis, inflammation of the lachrymal gland 45 

lUUvyo-cygtitis, inflammation of the lachrymal sack, catarrhal - 49 

purulent - 50 

littkryopH, cyst-old distention of the lachrymal gland 48 

lUUmiue, use of - 116 

Ikuttveuiet'H membrane, posterior limiting membrane of the cornea 7 

iHwuutvvett' lid-retractors 67 

}H>Ueumeut of the ciliary body from the sclerotic - 117 

retina from the choroid 129 

}iutMe* welUtus 213 

I UjjvaVive organs, diseases of the 204 

itlUUtUmof the pupil 116 

(kUttWu muscle of the iris 12 
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Diplopia, double vision 189 

examination of 29 

Diphtheria of the throat 211 

Discharge, removal of from the conjunctival sack 62 

from the eye-lashes 02 

Discission of the lens-capsule 225 

Dislocation of the crystalline lens, congenital - - - - - 151 

acquired 150 

Distichiasis, irregular position of the eye-lashes 37 

Divergent strabismus 192 

Duboisine, use of 116 

Dura mater sheath of the optic nerve 13 

ECTAcncscar • 163 

Ectopia lentis, congenital dislocation of the crystalline lens - - 151 

Ectropium, eversion of the eye-lid 40 

operations 40 

Electricity, use of in opacities of the vitreous body 154 

Embolism of the central retfnal artery - 128 

Emnietropia, the condition in which the eye at rest is focussed for 

parallel rays 174 

Emphysema of the eye-lids 44 

orbit 59 

Endocarditis, fibrinous 203 

Entropium, inversion of the eye-lid -38 

operations 39 

Enucleation of the eye-ball 219 

Epiphora, tear-dropping .----48 

Episcleritis, inflammation of the episcleral tissue 104 

Erysipelas of the face 210 

Eserine, use of the sulphate of 116 

Examination of the eye, methods of 20 

Excavation of the optic papilla, atrophic 139 

glaucomatous 157 

physiological 14 

Etophthalmus, protrusion of the eye-ball 69 

pulsating 203 

Extraction of cataract 224 

Everting the eye-lids for examination or treatment 21 

Eye-douche 61 

Eye-lashes 4 

Eye-lids, anatomy of the 3 

Far-point, point for which the eye at rest is focussed - - - 175 

Far-sight (see hypermetropia) 

Fistule of the lachrymal sack 61 

Fluids, course of the, within the eye-ball 17 

Focal illumination (see oblique illumination) 

Focal interval of rays refracted by an asymmetrical surface - 184 
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Foerster 206 

Fontana's cavities, anatomy of 7 

obliteration of in glaucoma 168 

Foreign bodies in the ciliary body 166 

conjunctiva ,67 

cornea 165 

iris - 165 

lens - 165 

vitreous bocly 166 

Fovea centralis of the retina - - - -.- - - - 15 

Fracture of the walls of the canalis opticus 141 

lamina papyracea of < the os ethmoidei 58 

Ganglion Gasseri 210 

Galezowsky 91 

Gerlach 2 

Glasses, concave for myopia - 183 

convex for hypermetropia 181 

presbyopia 186 

cylindrical for astigmatism 184 

protective, against injuries - 168 

Glaucoma, a disease characterized by an increase of the intra-ocu- 
lar tension and pathological excavation of the optic 

papilla 156 

absolution, absolute blindness from glaucoma - 159 

acute 158 

chronic inflammatory 158 

chronic simple 157 

hemorrhagic 160 

secondary 160 

Gonorrhoea - - - - 206 

Gout 113 

Graefe's cataract-extraction 224 

knife 222 

Granular eye-lids (see trachoma) 

Granulatious of the conjunctiva (see trachoma) ... - 

Granuloma of the conjunctiva 91 

iris 163 

Graves' disease (see Basedow's disease) 

Green's operation for entropium of the eye-lid 39 

Gruening's magnet for the removal of foreign bodies from the vitre- 
ous body 166 

Heart Diseases 203 

Ilelmholtz 178 

Hemeralopia, night-blindness 131 

Hemianopia, blindness of one-half of the eye from brain disease - 200 
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Hemorrhage into the anterior chamber 166 

choroid - 126 

conjunctiva ------- 87 

orbit - 56 

retina 138 

vitreous body 155 

Herpes zoster ---- 210 

Hoeurteloup's artificial leech* 62 

Holmgren's method for the detection of color-blindness - 215 

Homatropine, use of the hydrobromate of 21 

Hordeolum, stye - 32 

Horner's muscle 19 

Hotz's operation for trichiasis of the eye-lid 88 

Hutchinson's teeth 212 

Hyaline artery 17 

Hyalitis, inflammation of the vitreous body 153 

Hyoscyamine, use of 116 

Hyperaemiaof the brain 197 

conjunctiva 74 

episcleral tissue 110 

optic papilla 127 

retina 127 

Hypermetropia, the condition in which the eye at rest is focussed 

for convergent rays 178 

latent, part hidden by accommodation 180 
manifest, part detected without paralyzing the ac- 
commodation 180 

total, the sum of the manifest and the latent hyper- 
metropia 180 

Hypertrophy of the left ventricle of the heart 203 

Hypopyum, pus in the anterior chamber 97 

Incarceration of the iris - - - ^ 161 

Infectious diseases - 210 

Injuries of the ciliary body 119 

conjunctiva 87 

cornea 102 

crystalline lens 150 

eye-lids 44 

iris - - 115 

optic nerve 141 

Inoculation of pus for the cure of trachoma 85 

Inspergation of medicinal powders -66 

Instillation of medicated fluids -63 

Insufficiency of the internal recti muscles 194 

examination for 29 

Intervaginal spaces of the optic nerve 198 
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Intoxication with alcohol --------- MB 

atropia - 114 

belladonna -213 

datura -213 

hyoscyamus - - 213 

lead - 212 

morphium 213 

opium 213 

quinine 213 

sausage-poison , - -213 

tobacco 139 

Intra-ocular tension, examination of the 26 

Iodoform, use of phlyctenular keratitis - 86 

Iris, anatomy of the 12 

Iridectomy, removal of a piece from the iris 222 

Iridencleisis, artificial incarceration of the iris in the cornea 144 

Iridereinia, absence of an iris, traumatic 164 

Irldodialysis, partial detachment of the iris from its ciliary inter- 

tion 116 

Ividodonesis, tremulous iris from lack of support from the crystal- 
line lens 24 

IrUlotomy, operation after plastic iritis or irido-cyclitis - 223 

IviUs, intlammation of the iris --------- ios 

ttbrino plastic 109 

gummatous 112 

purulent 112 

rheumatic 113 

serous -Ill 

syphilitic - 112 

Uohwmla of the retina 127 

Uulutlon 66 

ilwjiriitiTY, abrus precatorius, use of the 85 

tittit.iTiTiM, inflammation of the cornea y - - 92 

fascicular 93 

malarial 98 

neuro-paralytic 98 

parenchymatous 93 

phlyctenular 92 

syphilitic 94 

\\W w 

KlMtW 1 * U00 ^ f° r removing foreign bodies from the eye-ball - 166 

method of blepharoplasty by sliding flaps 35 

transplanting pterygium 91 

Kvit^tutt hysterica 206 

KwUmV 227 
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Lachrymal Apparatus 18 

canaliculi 18 

caruncle - 3 

duct 18 

fistula - - ' 51 

gland 19 

papilla 4 

puncta 4 

sack 18 

Lagophthalmus, inability to close the eye-lids - - - - 42 

Lamina cribrosa of the sclerotic 6 

vitrea of the choroid 9 

Laurence &l 

Leeches, application of 62' 

Leptothrix, vegetable parasite found in the lachrymal canaliculus - 49 

Leucaemia 204 

Levator palpeqr® superioris muscle 5 

Ligament external palpebral 4 

internal palpebral 4 

pectinatum of the iris 7 

suspensory of the crystalline lens 16 

Limbus of the cornea 5 

Limiting membranes of the cornea - - - - - - -14 

Macnamara's method of operating for ptosis of the upper eye- 
lid 42 

Macula, lutea of the retina,point of acute vision 15 

of the cornea ----. 93 

Madarosis, loss of the eye-lashes 80 

Malarial fever 211 

Malingering 214 

Mauthner 216 

Measles 210 

Meibomian, tarsal glands 4 

Menstruation, suppressed 206 

Merkel 

Metamorphopsia, distorted vision from certain retinal affections - 121 

Mooren 105 

Motility of the eye-balls, examination of 28 

Muscocele, distension of the lachrymal sack by a mucoid fluid - 50 

Muscae volitantes, spots floating before the eye 153 

Muscles, external of the eye-ball 17 

Mueller's fibres of the retina 15 

Mydriasis, dilatation of the pupil with immobility - - - 116 

Mydriatic agents 116 

Myopia, the condition in which the eye at rest isfocussed for diver- 
gent rays ----181 

Myosis, tonic contraction of the pupil 116 

Myotic agents 116 
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Nasal Duct for the drainage of the tears 18 

Near-sightedness (see Myopia) - 

Near-point, nearest point for which the eye can accommodate - 177 

Necrosis of the orbital walls 56 

Nephritis - - 205 

Neurectomy, optico-ciliary, removal of a piece of the optic nerve 

and the ciliary nerves near the eye-ball - 172 

of the infra-orbital nerve 42 

supra-orbital nerve 42 

Neuritis optic, inflammation of the optic nerve 136 

ascendent 136 

descendent 138 

interstitial - / 136 

Neuro-retinitis, inflammation of the optic nerve and retina - - 136 
Neurotomy ,optico-ciliary,severing of the optic nerve and the ciliary 

nerves from the eye-ball 172 

Noyes' operation for canthoplasty 44 

Nystagmus, involuntary oscillation of the eye-ball 194 

Obliteration of the lachrymal sac 5i 

Oblique illumination of the anterior third of the eye-ball by means 

of a convex lens ---- 24 

Oedema of the optic papilla 198 

Ointments, application of .---65 

Onanism 205 

Opacities of the cornea 99 

crystalline lens 142 

vitreous body 153 

Ophthalmoplegia, paralysis of all external muscles of the eye-ball 190 

Ophthalmoscope, use of the 27 

Optic, foramen, external orifice of the canalis opticus - 188 

nerve, anatomy of 13 

papilla 14 

Ora, serrata of the retina ----- 14 

Orbicularis muscle of the eye-lids 4 

Orbit, anatomy of the 1 

Over-sight (see hypermetropia) 

Osteoma of the orbit 86 

Panntjs, vascularisation and dimness of the cornea 82 

Panophshalmites, inflammation of all the tissues of the eye-ball - 166 

Paracentesis of the cornea 220 

sclerotic for detachment of the retina 130 

Paralysis of the accommodation 186 

external muscles of the eve-ball - - - 189 

muscles of the eye-lids - - - - - 42 

Parametritis atrophica 206 

Pediculi, crab-lice, in the eye-lashes 32 

Periostitis of the orbit 55 
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Phlegmonous abscess of the eye-lid 34 

inflammation of the orbital tissue 56 

Photophobia, dread of light in phlyctenular conjunctivitis 8»s 

Photopsia, subjective perception of light-dashes, etc. - - 171 

Phthiriasis (see pediculi) 

Pia mater sheath of the optic nerve 13 

Pigmentary epithelium, anatomy of the 9 

Pigmentation of the retina from choroido-retinitis 130 

Pilocarpine, use of the muriate of in detachment of the retina - 129 

Pinguecula, small connective tissue tumor of the conjunctiva - 89 

Polypus of the lachrymal canaliculus 49 

nose 202 

Posterior chamber, space bound by the crystalline lens, zonule of 

Zinn, ciliary body and iris - 17 

Presbyopia, physiological loss of elasticity of the crystalline lens 

and, consequent impairment of the accommodation 186 

Prisms, use of for detecting simulated blindness - - - - 214 

Prolapse of the iris through a corneal wound 162 

Pterygium, triangular fold of conjunctival tissue encroaching upon 

the cornea 90 

operations 225 

Ptosis of the upper eye-lid, inability to raise it - - - - 41 

atonica 41 

congenital •- 41 

paralytic 41 

traumatic ------ 44 

operations ------ 41 

Puerperal fever 212 

I*upillary membrane, due to librino-plastic iritis - 109 

Pyaemia - 212 

Recurrent Fever 211 

Red-green blindness 215 

Refraction 174 

Remedies in substance, use of 64 

Respiratory apparatus, diseases of the 202 

Retina, anatomy of the 14 

Retinitis, inflammation of the retina 131 

albuminuric 132 

hemorrhagic - * 133 

leucsemic 204 

pigmentary 131 

proliferans 154 

syphilitic 132 

Retinal purple, substance, secreted by the pigmentary epithelium 9 

Rheumatism - 210 

Rods of the retina 14 

Rupture, isolated of the choroid 125 



242 INDEX, 

S^emisch's operation for ulcer and abscess of the corne'a - 96 

Salicylate of soda, use of the in iritis - • 115 

Sattler 204 

Scarlet-fever - - 210 

Schlemm's canal in the corneal-scleral tissue 7 

Scleritis, inflammation of the sclerotic 104 

Sclerosis of the spinal cord ----' 199 

Sclerotic, anatomy of the 5 

Sclerotomy 222 

Scotoma central, pathological blind spot, 138 

Scrophulosis ~"~~ 2 ^ 

Septicaemia 212 

Shrinkage of the conjunctival sack - - 82 

eye-ball ---164 

Silver, use of the nitrate of in conjunctivitis 76 

Skin diseases 210 

Small-pox 210 

Snellen 176 

Spasm of the accommodation 187 

Horner's muscle 49 

Sphincter muscle of the iris 12 

Spongy exudation Ill 

Staphyloma, union between a part of the cornea or sclerotic with a 

part of the uval tract with stretching, of the cornea - - 100 

sclerotic - - 105 

Stillicidium lacrymarum, tear-dropping 21 

Stilling -s canal in the vitreous body 17 

Strabismus, paralytic ----190 

Strictures of the lachrymal drainage apparatus 51 
Suction method of removing a cataract ----.- 14s 
Symblepharon anterius, union between the lid-margin and the eye- 
ball 88 

posterius, the union reaches down into the fornix of 

the conjunctiva 88 

operations 226 

Sympathetic inflammation, an inflammation caused in one eye by a 

disease usually of traumatic origin in the fellow-eye 169 

irido-choroiditis 171 

irido-cyclitis 171 

iritis 171 

irritation 171 

keratitis 172 

neuritis 171 

neuro-retinitis • - - 171 

Synchisis, liquefaction of the vitreous body 122 

scintillans, containing crystals of eholesterine,etc - - 155 

Synechia, adhesion of the iris, anterior' 97 

circular - 109 

posterior 109 



INDEX. 243 

Syphilis - ..... - - - 212 

Tabes dorsalis - 140 

Tannic acid, use of the in conjunctivitis - ... 77 

Tarsal tissue, anatomy of the ---:..-. 4 

Tarsoraphy, operation for shortening the palpebral fissure - - 43 

Tatooing the cornea ---100 

Telangiectatic tumors of the eye-lid - - • 37 

Tenon's capsule, anatomy of 2 

space -• 2 

Tenonitis, inflammation of Tenon's capsule 68 

Tenotomy 217 

Test-types, Snellen's, letters seen under a visual angle of > minutes, 

used to determine the acuteness of vision - - - 176 

Thrombosis of the central retinal vein 128 

Trachoma, inflammation of the conjunctiva characterized by the 

formation of granules 81 

Transplantation of flaps for blepharophasty 3o 

the cure of symblepharon 89 

Trichiasis, irregular position of the eye-lashes 37 

operations 38 

Tubercle in the choroid 124 

iris 116 

Tuberculosis of the lungs 202 

meninges 195) 

Tumors of the ciliary l>ody 119 

choroid - - - 124 

conjunctiva 89 

cornea 103 

eye-lids 34 

episcleral tissue 106 

lachrymal caruncle 64 

lachrymal gland 47 

optic nerve 141 

orbit 39 

retina 133 

tarsus 33 

T}-phus, abdominal 211 

Ulcer of the conjunctiva alter diphtheria ----- 80 

cornea $K> 

eye-lid ---------- 34 

Uro-poetic apparatus, diseases of the 20") 

Uterine diseases .------ 206 

Uveal tract, anatomy of the . 8 

Vasctxar tumors of the eye-lid 37 

Vein, central, retinal 14 

Vease vorticosee ---- 5 



2*4 INDEX. 

Visual field, examination of 25 

Vitreous body 17 

VonDusch - - - - - 3to 

Von Wecker's operation for iridotomy ------ 23 

Warm applications 61 

Warts on the eye-lid ---31 

Whooping-cough ----- 202 

Wild hairs 66 

Wire-speculum to hold the eye-lids apart 68 

Xanthelasma; small, slightly elevated, yellowish tumors of the 

skin of the eye-lid ---------31 

Xerophthalmus, dryness of the eye 82 

Yellow-blue blindness 16 

Yellow spot of the retina 15 

Zinc, use of the sulphate of in conjunctivitis ----- 77 

Zonule of Zinn, suspensory ligament of the crystalline lens 16 
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